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Concrete is versatile. It can be used to give beauty and 
dignity to buildings of the most utilitarian kind. By its very 
nature, it can be moulded to produce structures 

having maximum floor areas with minimum 

obstructions. These qualities, dependent on the cement 
which forms its base, have made concrete a 


symbol of economy 


This symbol identifies the products of THE CEMENT MARKETING COMPANY LTD. 
selling organisation of The Associated Portland Cement Manufacturers Ltd 

The British Portland Cement Manufacturers Ltd. Alpha Cement Limited. 

Portland House, Tothill Street, London, 8.W.1. 

Suppliers of Blue Circle Portland Cement, “ Ferrocrete”, “ 417" Cement, Sulphate 
Resisting Cement,“ Snowcem™ Cement Paint, Hydralime, ete. 


BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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PROMETO 


a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Storey Flats, the lining of Mine and similar shafts, Elevator 
Houses, and many other types of concrete structures. We have the sole rights for 
the manufacture and use of PROMET©O equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


wittiAM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 


concrete 
construction 
‘ | 


CONCRETE 


This one-inch head pneumatic im- 
mersion vibrator will solve all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 

be interchanged in a few 
minutes for a more power- 

ful 14” or 2)” dia. head. 


The weight of the type 
4 AS 30 is only 15 Ib. and 
2 , its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 


or prestressing wire 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON -3 
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air entrained concrete 


increased workability 


v v 


lower water-cement ratio faster concrete placing | 


increased strength decreased costs | 


There is indisputable evidence that ‘* Febcrete *’ Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini 
tesirral cost of ‘‘ Febcrete."’ This evidence, which is based on the use of 
** Febcrete '" on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors 


FEB (GREAT BRITAIN) LTD. 


LONDON 102 KENSINGTON HIGH STREET, W.8 Telephone Viestern 0444 
MANCHESTER: ALBANY WORKS. ALBANY ROAD, CHORLTON-CUM-HARDY Telephone: Chorlton 106) 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for srnall diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™. 


SECOND AVENUE CHATHAM NT 


Telephone : Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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Ss “ Kronpins Frederik” coming 


alongside the rebuilt Parkeston Quay 


Close up of timber fe nder hacked b 
three Goodyear Rubber Fenders, each 


10 ins. by 8 ins. by 2 ft. 6 ins 


DEFENCE 


Parkeston Quay’s new fendering 


MOST important feature of the new fendering system 
at the rebuilt Parkeston Quay, Harwich, ts the dis- 
position of highly efficient shock absorbers 
Goodyear Rubber Fender sections —behind hang- 
ing greenheart fenders 

These rectangular rubber sections ensure that all 
types of vessels using the quay are effectively pro- 
tected at all states of the tide and in any weather 

Each Goodyear section can compress to a third 
of its original thickness and withstand continual 
heavy impacts without damage or loss of tts 
remarkable resilience 


To give the necessary comprehensive protection, 
it was decided by the Chief Civil Engineer, Eastern 
Region, British Railways, to fit three short lengths 
of Goodyear Dock Fender behind each of the 
timber fenders along 900 feet of the quay. One MOST VERSATILE 
length is installed just below the cill, the second ieee the hh 
below H.W.O.S.T. level, and the third below id whether used t 
LW.OST. level 

This deep grouping of Goodyear Dock Fenders 
behind a hanging greenheart facing gives full pro- 


limate and 


tection at very low maintenance and replacement 
expense for all the demanding loca! characteristics 
(a) Tidal range of 12ft: (b) Vessels un to §,.000 ton 

some belted and others requiring catamarans; (c) 
Vessels being handled up to 4 or § at a time, on 


quick-turn-round schedules 


continua vy ! ‘ r i 


ADVISORY SERVICE su 


many different ways of installing 
Rubber Fender ind many different _ 
ns: Goodyear envineers will be glad to 
ise on the simplest and most effective applica- > 
INDUSTRIAL RUBBER PRODUCTS 


Fendering V-Belts - Hose Transmission & Conveyor Belts 


tion for harbour installation, vessels or industrial 


equipment 


VERHAMPTO 
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IMMERSION VIBRATOR 


Here is an immersion vibra- 
tor that will cut your con 
crete-placing costs in a half- 
dozen ways. High vibrating 
frequencies of up to 12,000 
r.p.m. give stronger concrete 


and speed up placing—and 
you can strike shuttering sooner. At the 
same time, the ‘ Humdinger’ flexible 
shafts operate at QUARTER SPEED! 
And this means longer life and less maintenance—the drives 
just keep on running week after week. 

Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference they 
can make in concrete placing. Prove it for yourself by 
using one on your next vibrating job. You can have a 
*Humdinger ’ on trial or hire (with option). 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone: BRixton 3293 (9 lines) 


cing 

an d use 


THE QUICKER EASIER WAY TO 
FRAME, HANG & SUPPORT ALL 
ELECTRICAL, PLUMBING, HEATING 
AND VENTILATING EQUIPMENT 


COMPLETELY ADJUSTABLE - NO DRILLING -NO WELDING -NO DETAIL DRAWINGS 
REQUIRED ~ “UNISTRUT” SAVES TIME LABOUR AND MONEY 


HOW TO BUILD WITH UNISTRUT 


\ 
Rownded edges of 
Wedge Shaped orne 
tages to tune | Channel for Posnive | Along Comum 
sores 


Mut 
tere 
dene 


fering (your thud 
* | ow ne 
uf 


being 


THE BASIC 
COMPONENTS 

Unistrut Bolt 4° and 
sizes 
Unistrut Framing 
Fittings 
Unistrut Locking Nut. 
Unistrut Channel 
0" and 20°-0” standard lengths, 
12 gauge 
Standard finish - Bonderized and stove 
enamelled olive green Also available 
galvanized or plain, oil protected 


IS AVAILABLE 


oF 
FROM —— 
Sankey: Shekion 


(Dept. UI/CC9), 44, CANNON ST., 
LONDON, E.C.4 
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INOUSTRIAL POWER 


Illustrated here a t 62 | 3760 


2 
DETAIL TROL) PET ROL «PETROL PETRO PETROL 
sty icy icy acy c ‘ cy 


BORE 6) 635 «(79°37 95 
STROKE ¥¥ 76°24 16°29 95°25 15 
Wo. CYLINDERS 6 


ual 
outlay, ecor ical BHP 


a few of the numer 
and varied applicat 
of Ford Industrie 


gines. Low init 


1000 
world-wide ser sb 1500 
1600 


any one of U en 


operation and the 


a source of Increased n 


profit for manutacturer 


and user 


Above figures based upon 12 hourly rate. 


FULL DETAILS OF THIS RANGE OF ENGINES OBTAINABLE FROM 


INDUSTRIAL UNITS DEPARTMENT 


FORD MOTOR COMPANY LTD. 


DAGENHAM ENGLAND 
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KOPEX PATENT PROCESS 


the pliable steel 
tube for forming all ducts in concrete . . 


it is supplied in 9°, 1", 14", 
14°, 14°, 2° and 34° diameters 
(or larger sizes, if required, 
up to 74” internal diameter), 
and in lengths as required. 


External ribs 

2. Smooth bore 

3. Easily bent by hand 

4. Stays put 

5. Extremely light weight 
6. No distortion of bore 


7. No frayed or loose ends 


As approved and supplied 
fer the 
Lee-McCall, Freyssinet, 
and Gifford-Udall systems 


DUCTS FOR PRESTRESSING CABLES 


Labour saving easy to install outer corrugation gives a perfect bond to the surrounding concrete the inside 
of the tube is smooth to facilitate the passage of bars or cabies and allows free flow of grout These are some of the advan 
tages of the new Uni-Tube which make it the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus, for the most intricate prestressed concrete design. Coupling covers for McAlloy couplers 
also supplied 


AS SUPPLIED FOR 


HULL TECHNICAL COLLECE 
UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.!. Telephone: MAYFAIR 7015 


WORKS: ALPHA STREET, SLOUGH Telephone: SLOUGH 24606 
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for the Defence— 


SEALOCRETE 


WATERPROOFING SUPERCOAT 


A truly amazing new Waterproofing 
Liquid for most types of building 
surfaces, which is absolutely 
invisible and permanent. Minimises 
frost attack and retards 


the formation of efflorescence. 


Stand No. B.614, B.I.F. BIRMINGHAM 


For further information write, quoting reference E | 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE RD., LONDON N.W.10 
Telephone: LA Dbroke 0015-6-7 
Grams and Cables: Sealocrete, Wesphone, London 


APRIL, 1955. 


“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding 4-inch up 


to 1}-inch rods. Give “Stabil” Binders 


a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS 


DE BURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
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for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ** CAPCO ’” range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.!I6. Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW B.A.L.”” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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HOLST 


‘ints 


* 


BLASTFURNACE BUNKERS, IRLAM, LANCS 
Photo by courtesy of Lancashire Steel Corporation, Ltd 


REINFORCED CONCRETE DESIGN AND 
CONSTRUCTION BY HOLST & CO. LTD 


Head Office : 
NETHERFIELD, BERKHAMSTED, HERTS. 
Telephone: Berkhamsted 1128-30 


Branches : LONDON, BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 
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» 195 


Horizontal tube inserted in Going up. The next 
Millframe Coupler. Half- Millframe slides quickly bolt. Miullframes are 
turn ome steel plate, into position on verticals then secured to ve give high speed erec- 


Half-turn plate, tighten Millframes of special 
light-gauge steei tube 


tighten b t's fast ! of the H- FRAME below standard lift height tion and dismantling 


MILLS SCAFFOLD CO. LTD. 


(A Subsidiary of Guest, Keen and Nettlefolds, Led.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 5026/9) 


Agents and Depots: BELFAST + BIRMINGHAM + BOURNEMOUTH + BRIGHTON + BRISTOL 
COVENTRY + CROYDON + DUBLIN + GLASGOW + HULL + ILFORD 
NEWCASTLE NORWICH + PLYMOUTH + PORTSMOUTH READING SHIPLEY 


* CANTERBURY + CARDIFF? 
* SOUTHAMPTON + SWANSEA - YARMOUTH 
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REINFORCED 
CONCRETE CONSTRUCTION 


BEHIND THE FACADE 
of brick and glass in this 
group of Laboratory and 
Workshop Buildings lies 
the enduring strength of 
REINFORCED CON- 
CRETE STRUCTURES 
AND FOUNDATIONS 


Built by 


TELEPHONE SIMONSWOOD 2601 (3 lines) 
HAMMOND ROAD, KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 


Apri, 1955 xvii 
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SPECIALISTS 


LCASTER 


RACTORS) LTD- 


s and Renderings 


rt 
structures of every kind In any pa 


of the country: CREWE 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER is 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 
Prene 22480 LEEDS, 10 ‘@rame! 


J 

HASLINGTON Crewe 1265-4. 
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Goods Shed, British Railways 
—Eastern Region, Bury 


tan PRECAST 
PRETENSIONED 


CONCRETE 


@ WINDOW BEAMS 


PYLONS:- = @ EAVES BEAMS ANOTHER 


PILES —— erpurtins 


SHEET PILES ¥ 
ANG IAN 
BRIDGES - ROOF , 


AND FLOOR BEAMS 
PRESTRESSED PRODUCT 
ANGLIAN BUILDING PRODUCTS LTD [i 


LENWADE 15 NORWICH. Tel.: Grea’ Witch ingham 291 
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THE BEST WAY to illustrate CONCRETE 
is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311 


4 ax 19 
¥ 
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| 
Candy Filter House for SouthWest Suburban Water ( ompany 

‘a Mr. H. Austin Palmer, Engineer 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


COMPLETED 
FOUR-STORY HOP WAREHOUSE 


at Paddock Wood, Kent, for the 
HOP MARKETING BOARD 


Architects: Messrs. Farrtoucu & Morris, FF.R.1LB.A 


Designers of Concrete Structure Messrs. R. E. Eacan, Lrp 


Main Contractors: Messrs. Hatse & Sons, Lrp 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 
LONDON S.W.1 


Tel.: ABBey 6614/7 Tel. Address : 


RECONCRET SOWEST LONDON 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 


hour. 

Smaller PC4—8/10 cu. yds. per 
hour. 
4s Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
q BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 


| 
— oyMPCREr 
- 
| 
THE REGISTERED TRADE MARK OF THE CONCRETE PUMP COMPANY 
— 


Constructed for the British Transport Commission 

to the design and under the supervision of Mr. J. |. 

Campbell, M.I.C.E., Chief Civil Engineer, Eastern 
Region, British Railways 


Reconstruction of 
Parkeston Quay, Harwich, 
without interruption 
to normal services 


WwW. & C. FRENCH, LTD. BUCKHURST HILL, ESSEX. Telephone 4444 
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The TIME and LABOUR SAVED by 


OLD METHODS) 


Using Pallets 


-MULTIBLOC 


Without Pallets) 


MAKING AREA 


12 BLOCKS PER DROP 
BLOCKS MOVED TO 
STORAGE SITE 


— 


PATENT TRUCK LIFTS ONE 
COMPLETE DROP OF 12 


BLOCKS MOVED TO 
STORAGE SITE 


LOADED | AT A TIME 
fe} 


STORAGE SITE 


STACKED | AT A Tie 


STORAGE SITE 


GRAB STACKS } DROPS OF 12 
ATi wer 


LOADING 


GRAB LOADS 6 DROPS OF 11 AT 
A TIME (72 BLOCKS) 


“MULTIBLOC”” HANDLING EQUIPMENT INCLUDES : 


“ Multibloc”’ Aggregate Feed 
Trucks 

MPMultibloc 

Machine 

“Multibloc” Patent Lift 
Trucks 

Multibloc”’ 
Gantry 


LOADING | AT A 


Block Making 


Grab and 


Let us explain, with- 
out obligation, how 
this flexible ** Multi- 
bloc *’ system can be 
applied to your own 

particular 

problems. 


* 


** Multibloc 


streamlined system of pro- 


Handling is a 


ducing _ better 
blocks, 


with minimum breakages, 


building 


and moving them 


faster and with less labour, 
at a lower capital outlay 
than has hitherto been pos- 
sible. 

*In the example given 
the Multibloc 


is making 4-in. 


machine 

blocks. 
When other sizes are made, 
the number produced at one 


drop varies proportionately. 


Sole Concessionaires for the British 
Isles 


LAN 


DAVIES of BRISTOL 


Contractors’ and Quarry Plant 


47a ZETLAND ROAD - BRISTOL, 6 


Telephone : 
4-1205/6 


Telegrams : 
“ Alanar, Bristol, 6°’ 


MAKING AREA — 
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Travelling Tunnel Form designed by our Special Formwork 


Division and manufactured at our Saffron Walden Works for John 
Mowlem & Co. Ltd. 


Consulting Engineers: Sir William Halcrow & Partners. 


specialists in the design and manufacture of purpose-made stecl 
shuttering for every type of construction. 
Complete schemes and estimates submitted without obligation 


All enquiries to: ACROW (ENGINEERS) LTD. South Wharf, London, W.2. AMB. 3456 (20 lines) 


BIRMINGHAM : Car! Screet, Vvalsall, Scaffs NEWCASTLE-UPON.TYNE 
(Walsall 6085) @ Westerhoo 
GRISTOL : 22-24 City Road, Bristol, 2 (Bristol 24595) SOUTHAMPTON : Du: 
LEEDS Lupton Street, Hunsiet 


Leeds 76514) GLASGOW Coventr 
MANCHESTER 


14 Park Place, Manchester 


Leeds, 10 


4 
(Deansgate 7054) BELFAST : 78. Duncr 


Apri, 19 
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Newcastie 86-9493) 
Street, Belfast (Belfase 452 ) 
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CEMENTATION 
stops water penetration 


of Tunnels, Basements, Shafts, Sewers 
and similar structures 


Over a mile of the Severn Railway Tunnel has been successfully treated by 
Cementation to stop water penetration. The mortar jointing of the brickwork 
had disintegrated over large areas and the continuous inflow through the open 
joints had formed cavities directly behind the lining. There was a possibility of 
serious ground movement. 

Remedial work, which included the filling of the cavities, was completed without 
interrupting the flow of traffic. 


The Cementation Co., 
Led., has the experience, 
the facilities, and the 
resources to carry out 
this type of work in any 
part of the world 


Severn Tunnel 


Severn Boring 


COMPANY LIMITED 
BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8-9 
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STRAND SCHOOL, BRIXTON. 


+} d<torey str ire 


ed 


RUSH & TOMPKINS LTD. 


SIDCUP - LONDON - DURBAN - COLOMBO EDMONTON, ALBERTA 
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must adhere to moist surfaces 
must adhere to green concrete 
must eliminate pre-heating 


must remain stable to temperature changes 


Supersedes the old method 


of pitch and hot bitumen. ’ > 
Specified by leading authorities i umen ove ring 
for schools, houses (permanent 

and prefabricated), shops etc. 


at 110. por square yord with 2 has 
£45 a TON 1500 square yards 


| EASY 


| APPLICATION— 
Send now for leaflet 1049; oT RAIGHT FROM | 


it tells you all about EVODE 
Cold Bitumen Covering, the 


method used more widely today USING A SOFT 
than any other, for horizontal 


dampcoursing of concrete rafts, HAIRED BRUSH. 


THE DRUM— 
basements for schools and | NO MIXING 


permanent and prefabricated 
houses etc. NECESSARY 


EVODE Mow is the tome lo ful! 


~—- EVODE LIMITED + GLOVER STREET - STAFFORD 


Telephone: 1§90/1/2 Telegrams: Evode, Stafford 
LONDON OFFICE: 1 Victoria Street, S.W.1 ABBey 4622 3 
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ted 


ATOBAR 
FABRIC 
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McCALL & COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD, P.O. BOX 41 Telephone : ee mye 2076 (8 lin 


and at 8/10, GROSVENOR GARDENS, LONDON S.W.1 Telephone: SLOANE 0428 


| 


RE $90 


REINFORCED 
m=, CONCRETE ROADS 
“| — | 
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“CONCRETE FARM STRUCTURES ” 


sy A. M. PENNINGTON 


152 pages. 146 illustrations. Price, 12s.; by post, 12s. 10d. 
($2-$o in North America.) 


An authority gives the benefit of his knowledge and 
experience in the design and construction of modern 
farm buildings. 


A book by a practical man with a long experience in the design and 
erection of farm structures in the most durable, economical and 
hygienic material for the purpose-——namely, concrete. Designs, 
plans, sections and detailed working drawings are given of all the 
parts of the buildings, together with all the information necessary 
for their erection. Details of the design and methods of manu 
facture of the precast units, as practised by the author at his own 
works or on the site, are also given. The designs are in accordance 
with latest British and American practice, and also with the recom 
mendations of the Ministry of Agriculture and British Standards. 


CONTENTS 


Constructional Details — (Concrete Implement Sheds— Arrangement. Post 
blocks Windows Lintels Roofs and-panel construction. Roofs. Window 
Ventilation Materials for concrete frames. Eaves. Gable walls 


Cowhouses and Dairies—Site and Stave Silos for Grass and Grain — 
aspect. Dimensions. Floors. Insulation staves Bands Doors Low silos 
Levels Mangers. Gangways. Feed Tower silos Erection Sizes and 
passages Hardening concrete Stall capacities. Open-clamp silos 
divisions Water supply Covered 
yards and milking rooms Conditioning and Storage of Grains 

and Seeds—Drying grain in sacks 

Moisture content Continuous drying 

plants. Types of silos. Granaries 

Grain conditioning 


Stables— Dimensions. Doors. Lighting 
Ventilation Harness room Loose 
boxes. Stall divisions. Floors. Mangers 


Piggeries—Drainage. Lighting. Venti 
lation. Doors. Farrowing pens. Floors 
[wo-row piggery Large piggeries 
Feeding arrangements. Dividing walls 
Pens. Open runs. Cottager’s sties 


Roads and Yards— How to lay concrete 
roads, yards and feeding-floors 


Miscellaneous—C ulverts. Gates. Cattle 
grids Water troughs Horticultural 
Liquid-Manure Tanks and Dung-Pits frames. 


Full details of design and constructiot 
Planning of Farms The author's 


Barns— Size required. Design, Examples ‘ideal’’ arrangement of a farm and 
of open and closed barns ancillary buildings 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1. 
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SKELTON GRANGE POWER STATION 


Fr 


iss at 


AK 


Consulting Engineer 
Photograph by courtesy of Merz and McLellan in Haboration w 
British Electricity Authority Sir Alexander Gibb & Partner 
Architect: R.A.H. Livett, OBFT ARRIBA 


Contractors for : MA R PLE 
POWER STATIONS RIDGWAY & PARTNERS 


DOCK AND HARBOUR LIMITED 
WORKS 


HYDRO-ELECTRIC WORKS 


REINFORCED CONCRETE 
WORKS 
2, LYGON PLACE, GROSVENOR GARDENS, 
TUNNELLING IN FREE AND 
COMPRESSED AIR LONDON, 5S.W.! 


EARTHWORKS 


CIVIL ENGINEERING CONTRACTORS 


RAILWAYS Telephone : Telegrams : 
MAIN DRAINAGE SLOane 078! Maripar, Sowest, London 


INDUSTRIAL BUILDINGS, 
ETC. 
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GUNITE AND 


MORAN 


repairs to AND COMPANY LIMITED 


structures Specialists in the repair of Engineering Structures 
— 5 OLD HALL STREET 
systematic 


diagnosis LIVERPOOL. 


of defects Tel. CENtral 7975 
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“HOW TO MAKE GOOD CONCRETE” 
By H. N. WALSH, M.E., D.LLC., M.inst.C.E.l 


New Edition now Ready. 
In accordance with the latest British Standards. 


108 pages. 12 tables. 17 grading curves. 30 illustrations. Price 8s.: by post, 8s. 6d. 


1.90 dollars in Canada and U.S.A. 


4 XPLAINS, in simple language, the principles of making concrete, how stronger concrete 


can be obtained with any given aggregate, how cement can be ed, and t 
make certain that the same yield of concrete per bag of cement is alw »btamned so long 

the proportions are the same \ feature 1s a Specification which protects the engineer 
against defects in the work and the contractor or products maker against unreasonable 
demand 

1. THE PROBLEM AND ITS SOLUTION Il. GENERAL CONSIDERATION lil. Funpa 
MENTAL CONSIDERATION IV. OuaLITY OF MATERIALS V. Mea REMENT Vl. Srevs 
ANALYSES Vil VPROPORTIONING Vill GRADING FOR AGGREGATI 
IX. Type GRADINGS FOR 14-1IN. AGGREGATES. X. Type GRADINGS FOR 2-IN. AND 
AGGREGATI Xl. Fink AND COARSE AGGREGATES X11. One VOLUME OF SANI 
Iwo VOLUMES OF COARSE AGGREGAT!I NILL. DecipiInGc PROPORTION XIV. Speci 
TION \V. Works CONTRO! 

APPENDIXI 1) Sampling the aggregate 2) Particle size 3) Aggregate | ‘ 
No oo 4 Measurement of hape Determination of in puritie 
for consistenc \ lest cubs ‘ Increase of strength with age 7) Laboratory 


trial mixture Form of Record Gh 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.! 
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The reconstruction of this 500-ft. pier on behalf “ 

of the Cromer Urban District Council is now 

approaching completion. The contract has included the . : 
replacement of main steelwork, POlfmns, concrete and timber . ; 
decking, ete. Consulting Engimeérs are Messrs. Lewis & 

Duvivier, Victoria Street, London, S.W.1. 


10 WESTMINSTER PALACE GARDENS ARTILLERY ROW LONDON SWI PHONE ABBEY 16267 


LADAS DRIVE BELFAST PHONE BELFAST 58100 WORKS RIVER ROAD BARKING PHONE RIPPLEWAY 2614 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Factory, London. Architects: Messrs. Clifford Tee & Gale. 


A. KING & Co. Lrtp., 


(5 tines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Send and Ballast Specialiots, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations om Application. PADDINGTON BASIN, W. 
Telephone: /addington 2024 (3 limes). MEMBERS OF B.S. @ A.T.A. 


BARS in sizes from % in. to |} in. Mild 
Steel 28/33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: “PET” SHEFFIELD, 9. 
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New hangars at London Airport 


constructed quickly and easily thanks to 


~ 
RAPID ) METAL 


These pictures of the New BE A 
Hangars at London Airport, prob 

ably the largest project undertaken 

in the country in the combined use 
of reinforced and prestressed precast 
and in situ concrete, show how easily 
and quickly the 150 ft. span main beams 
were constructed with Rapid Metal 
Formwork. No wonder so many con 
tractors are standardizing on Rapid 
Metal Formwork for all concrete 
construction 


Concract: BF A Hangars, London Airport 
Consulting Engineers to BEA 

Scott & Wilson, MMLC 
Corssulting Architects to BEA 

Ramsey, Murray & White, FF_RIBA 


Contractors 
Holland & Hannen and Cubitts Lid 


' You can depend on 


Patentees and Sole Manufacturc#s 
RAPID METAL DEVELOPMENTS LTD. 


209 Walsall Road, Perry Barr, Birmin 22. Tel.: Birchfields 6021. London Office: 47 Victoria Street, 
S.W.1. Tel.: Abbey 4077. Gi O : 20 Biythewood Strect, Glasgow, C.2. Tel. : City 6312. Liverpool 
; Depot : Great Briton Parm, Kirkby, Liverpool, Tel. : Simons Wood 2482. South Wales Depot: Bridge Road, 
Swansea. Tel.: Gowerton 3277. U.K. Patent Nos. 662,470 and Protected by 
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CONCRETE 
REINFORCEMENT 


We carry lerge stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 


We specialise in Large 
projects, for which our 
Designers are always at 
your service 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON SHROPSHIRE Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 


COPPER 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET FAILSWORTH MANCHESTER 
Telephone: FAiLaworth 1115/6 
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THE FRANKI COMPRESSED PILE CO. LID 19 VICTORIA ST LONDON SWI 
CABLES FRANKIPILE SOWEST LONDON 


AND IN AUSTRALASIA BRITISH WEST INDIES IRAQ RHODESIA 5. AFRICA 
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use the 
SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


shuttering. Tremendou and 6 triking c 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 
92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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The 


Curing with SISALKRAFT is simple and sure. Con- : 
densation, which forms beneath the SISALKRAFT, 


keeps the slab moist, even in hot weather. But } 
SISALKRAFT does more than merely cure and pro- 

tect concrete from pitting and staining. It retains | 
the heat generated during hydration of the cement 
and so gives VALUABLE PROTECTION AGAINST 

FROST. 

With its high bursting strength SISALKRAFT ; 

(Subsoil grade) takes good care of the underside 
of concrete. allowing full subgrade friction and 

ensuring maximum strength 

i 
' Information sheet, samples and prices on request 

4 


Sole Distributors for British Sisalkraft Led 


ALOWYCH HOUSE, ALDWYCH, LONDON, wc? Phone: HOLborn 6949 (20 nes Grams Brickwork 
Estrand, London 


CURE 
rnd. 
LARAFT 
a 
J.H.SANKEY & SON, L!? J 
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No. 1 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed Concrete BUS 


provides 45,000 sq. ft. of GARAGE 
uninterrupted floor space BOURNEMOUTH, HANTS 


Ever since prestressed concrete construction was 
first used in this country, designers, architects and 
civil engineers have specified “* Wire by John- 
sons’, ‘The reason is quality built up on early 
experimental work with those specialist designers 
who studied and worked in the Continental — gponsor: 


as County Boroucn or BournemoutH TRAns- 
development of this new building technique. a 


W. D. Reaxes, M.Inst.T., General Manager. 
Architects : 
Jackson & Grernen, F/A.R.1BA., 
ing indented wire for greater bondage and coils AS65714, Bounmneoure. 
of 8 ft. diameter, from which the wire pays Out Consulting Engineers : 
R. Travers MorGan & Partners, 
straight. Lonpon, 8.W.1. 


Main Contractor : 
J. Daewtrt & Son, Lrp., BouRNEMOUTH. 


Sub-Contractors for 
Concrete Work : 


Lonpon, S.W.1. 


Yolnsons of course! 


Richard Johnson & Nephew Ltd., Manchester, 11 


Johnsons have a long record of “ Firsts ” includ- 


bs Di]. The garage provides 45,000 sq. ft. 

of floor 300 

spanning 150 ft. dimension’ 

150 fe. are 
. dinar: by one cable of 56 wires and two. | 
cables ‘of 48 wires 0.276 in. 
_ 7 33 ft. Prestressed concrete edge 
Magnel-Blaton system of  pre-— 
Ihe design aspects of this project 
‘= wite fry 
| | 
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COSTAIN CONCRETE co. LTD. 


DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, $.W.1. 


TELEPHONE VICTORIA 3172/4 


High Quality ‘ 
Precast and Prestressed 
Concrete 


SCOTLAND WALES 
COLTNESS FACTORY Cowbridge Road Fi 
Newmains, Lanarkshire BRIDGEND, Glamorgan a 
Tel. : Wishaw 880 Tel. : Bridgend 961 ; A 


LONDON UNIT FACTORY 
Stahliton Lane, Southend Arterial Road, 
Childerditch, Nr. Brentwood, Essex 
Tel: Herongate 317 


Stahlton presthesseo 
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A COMPLETE CONCRETE 
REINFORCEMENT SERVICE 


The large range of “ Expamet’”’ Reinforcements provide a 
wide choice to suit all types of concrete construction. There are 
more than 100 standard variations and weights in ““ Expamet ”’ 
Reinforcements from under 2 |b. to over 30 Ib. per square yard. 
EXPANDED STEEL AND WELDED FABRIC 

“Expamet”’ Expanded Steel Sheet Reinforcement ; “Expamet”’ 
Welded Fabric; Super “Ribmet”’ and other specialist 
materials can be adapted to meet reinforcement problems of 
all kinds, from solid slab decking and hollow floors, to light 
shell construction such as dome roofs. They are just as effective 
reinforcing concrete in precast units as in sea defence works. 
“ Expamet ”’ can be of assistance to you. Write 

or telephone, we shall be pleased to advise in 

the choice and use of “ Expamet”’ Reinforce- 

ments for any job you have in mind. 


5-PART Concrete Reinforcement Service 


I Design with Economy. 2 Preparation of 
3 Supply of Reinforce- 
ments (Expanded Steel), (Welded Fabric), 
(Super Ribmet). 4 Delivery on schedule. 


5S Technical advice and literature. 


working drawings 


EXETER 


ENGINEERING 


Also at: ABERDEEN BELFAST BIRMI 
GLASGOW 


LEEDS MANCHESTER 


Lightburn Secondary School, Glasgow 


Architect: Keppie & Henderson 


& Gleave, Glasgow. 


Contractor:Angus M. 
MacDougall & Co., 
Ltd., Glasgow. 


Photo shows stanchion founda- 
tions to main class block. The 
reinforcement is 44” mesh ex- 
panded steel of which 1,800 yds. 
super were used. The same 
material was used for rein- 
forcing ground paving (12,000 
yds.) flooring and roofing 
(16,000 yds.) Casings to beams 
and columns were reinforced 
with 6,500 yds. of 14” mesh 
expanded steel. Designs for all 
these applications were supplied 
as part of our service. 


CONCRETE REINFORCEMENT SERVICE 


THE EXPANDED METAL COMPANY LTD. 


61a, Burwood House, Caxton Street, London, S.W.1. 
Tel: ABBey 3933 


P.O. Box 14, Stranton Works, West Hartlepool 
I 


Hartlepools 2194 


NGHAM CARDIFF DUBLIN 
PETERBOROUGH 


from Blueprint to finished Job... 
| 
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Sole agents in the U.K. for the world famous 


Agreed by experts in 30 countries be 


FREE PISTON MR COMPRESSION AT ITS HIGHEST PEAK OF PERFORMANCE 


INSTANTANEOUS STARTING RAPID PRESSURE BUILD-UP | LOW FUEL CONSUMPTION | 


SIMPLEST POSSIBLE 
LOW OIL CONSUMPTION LOW MAINTENANCE COSTS | FUEL-INJECTION SYSTEM | 


SPARE PARTS (MSTAMTLY AVAILABLE 
NO VIBRATION AMD SERVICING BY FACTORY | 
LAING 
~ ~ 


MODEL ISA Mor f mes 


| 


All THESE CLAIMS PROVED BY FREE TRIAL 

John Laing & Son Ltd. - Dorman Long & Co Ltd. 4-STAGE MODELS available from 100 Ib 

Simon-Carves Ltd. - Christiani & Nielsen Ltd to 4250 |b Sq in. IN STATIONARY 

Willment Bros. Ltd. - Grayson Rollo & Clover MOVEABLE & PORTABLE FORM uF 

Docks Ltd. - Y. J. Lovell & Son Ltd. - Wm. Moss & SALE HIRE 02 HIRE PURCHASE 7 

Sons Ltd. - S. Durham Steel & Iron Co. Ltd. etc. etc. ; 

ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2. 5466 (28 fines) F 

LEEDS: Lupton Serer. Hunslet. Leeds “resi 


MANCHESTER (4 Park Place Monchewer. 4 on onsgote 1050 
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Glutton for punishment! 


All over the world the name of ‘Land-Rover’ stands for versatility, 
endurance, toughness. That 4-wheel drive gets through . . . anywhere 
... any time. And now the powerful §2 B.H.P. engine has been 
still further improved. New long-life features have 
been incorporated... spread bore cylinder 
arrangement . . . copper-lead bearings .. . 
full-flow oil filter. The Land-Rover 

goes from strength to strength! 


86° Wheelbase Standard model 
with detachable hood and nde 


screens 


The 
LAND— 


can take it! 


MADE BY THE ROVER CO, LTD - SOLIHULL - BIRMINGHAM alsO DEVONSHIRE HOUSE - LONDON 
CVS-104 
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Steel 


Reinforcement 
bent... bundled... labelled 


Delivered to site ready for fixing ¢ 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 


for all types of Reinforced Concrete 


Construction. 


REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 238! 
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ENDORSED BY FAMOUS 
BUILDING CONTRACTORS 


E. B. Badger & Sons Lid. W. E. 
Chivers & Sons Lid. Custodis (1922) 
Lid. J. L. Eve Construction Co. Ltd. 
F. C. Construction Co. Ltd. Founda- 
tion (Plant) Lid. W. &. C. French Ltd. 
Gilbert-Ash Ltd. Holloway Bros. 
(London) Lid. John Laing & Son Ltd. 
Wilson Lovatt & Sons Ltd. Sir Alfred 
McAlpine & Son Lid. Sir Robert 
McAlpine & Sons Ltd. Marples, Ridg- 
way & Partners Lid. Mills Scaffold 
Co. Ltd. F. G. Minter Lid. John 
Mowlem & Co. Ltd. Taylor Woodrow 
Construction Ltd. Trollope & Colls 
Lid. Vibrated Concrete Construction 
Co. Ltd. 


You need no props! Bolt up your formwork to Rawlhangers 
slung over the beams, and the job is firm and secure, ready 
for pouring! Below, instead of props, you have clear, 
unobstructed working space. Rawlhangers save you time, 
timber and money, whether you are laying solid concrete 
floors or partially cladding beams for precast floors. Write 
for free copy of * Lower the cost of raising the shuttering’ 

a handsome technical brochure on the many time-saving uses 
of Rawlhangers, Rawlties and Rawloops. 


THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES _ 


THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, &.W.7 


We are exhibiting at the BRITISH INDUSTRIES FAIR, Stand C725 /626, Birmingham—May 2-13 
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YOUR CONCRETE WORK 


Eliminate 
WASTEFUL TIMBER 


Reduce 


SKILLED LABOUR 


by using 


STEEL 
FORMWORK 


of ACROW 
FERROFORMS 
clamped with 


of ACROW 


| CLAMPS | 


All enquiries to 


BIRMINGHAM Car! Street, Walsall, Seaffs 
(Walsall 6085) 
22 24 City Road, Bristol, 2 (Bristol 24595) 
Lupton Street, Hunslet, Leeds, 10 
(Leeds 76514) 
14 Park Place, Manchester, 4 
(Deansgate 7054) 


BRISTOL 
LEEDS 


MANCHESTER 


COLUMN FORMWORK 
of ACROW FERROFORMS 
clamped with 
ACROW COLUMN-CLAMPS | 


ACROW (ENGINEERS) LTD. South Wharf, London, W.2. 


FLOOR SHUTTERING 


(er alternatively Ferroforms, 
Waliforms or Longforms) 
supported by 
ACROW adjustable 

FLOOR-CENTRES 


FLOORFORMS 


NEWCASTLE-UPON.TYNE Whoriton Grang 


Vesterhope (Newcastle 


SOUTHAMPTON 


(Locks Heath 302 


GLASGOW 130 Coventry Drive, Glasgow, € 


BELFAST 


Bridgeton 104 


78 Duncrue Street, Belfase (Belfast 45211) 


949) 


Duncan Road, Swanwick, Har 


AMB. 3456 (20 lines) 


ts 


) 
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his machine is specifically designed for the mass 
production of SOLID blocks in sizes 18" x 9 x 2’, 
24”, 3” and 4 in thickness and is capable of 
making 550 units per hour by means of *‘ Duplex "’ 
fitments. 
Fitments as extras are also available for manu- 
facturing HOLLOW blocks one at a time, having 
two cavities to standard measurements !3” x 9” x 3”, 
44°, 44", 6", 82° and 9” in width. 
| is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- TRIANCO K2. Mark 2. 
cated by an oil bath within the gear box. Automatic Block-Making Machine. 


Full specification will be sent on application. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone : EMBerbrook 3300. 
Telegrams : Trianco, East Molesey. 


BLOCK-MAKING MACHINES 


Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTIO? 


Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1. 46 Duff Street. 
Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 


BIRMINGHAM MANCHESTER 
Northcote Road, Stechford. Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 
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McCALLS FOR JETTIES OF 


“MACALLOY” 
KWINANA OIL REFINER 
PRESTRESSING 


The photograph shows the final section of 
the 3000 foot main trunk way of the oil 
jetties at Kwinana Oil Refinery, Western 
Australia—which will be the largest refinery 
in Australia on completion. In the construc- 
tion of these jetties McCalls “ Macalloy ” 
Prestressing Steel was extensively used. 


Send for full 
details of 
McCalls Macalloy” 


Prestressing Steel. Consulting Engineers: Messrs. Rendel, 


Palmer & Tritton—London 


Contractors : Kellogg Corporation and 
Kinnear, Moodie & Co. Ltd. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD - PO BOK 41 
Telephone ROTHERHAM 2076 (P.B. EX LINES) LONDON OFFICE: 8 - 10 GROSVEWOR GARDENS, 5. 
also at Birmingham and Portsmouth. Telephone: SLOANE 04286 
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Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.1.C.E., County Surveyor 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.!. Telephone: TATE GALLERY 0088 


WATERTIGHT 
LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS 
SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. WESTERN HOUSE, HITCHIN, HERTS. HITCHIN, HERTS. 


REINFORCED 
vA 
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The most comprehensive range 
of Allam internal vibrators in- 
cludes petrol, electric and pneu- 
matic types with frequencies up 
to 11,500 r.p.m., and all offered 
with three sizes of interchange- 
able vibrating units to suit very 
harsh dry concrete mixes, vari- 
ous Cross-sections, and spacing 
of reinforcement. 


External vibrators are 
offered in five sizes to 
suit the size and shape 
of the member to be 
concreted. They are 
used as complementary 
to internal vibrators, or 
where the section and 
reinforcement exclude 
the entry of internal 


Details of these and other 
vibrators. 


items of contractors’ plant 
sent on request. 


LONDON: 45 Great Peter Street, S.W.!. . Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St, Glasgow, 6.5. Tel. South 0/86. Works: Southend-on-Sea. Tel: fastwood 5524) 
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for all forms of 


PRECAST 


materials. experienced + 
werkmansh 


Mp, expert 
tupervision, and excellent 
rervice. 


We specialise in the Production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE Co. LTD. 


Head Office and Works : VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 
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GAUGE 


WHAT IT IS - AND HOW TO APPLY IT 


STONE COVERI 


STONE COVERING—Coarse Stipple 


You will find this booklet very useful. 
It describes the complete range of Stic B 
Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 


results that achieved. 


impressive 


were 
Please write to our London office, when a 


copy will be sent you by return 


STIC B PAINT SALES LTD. 


47 WHITEHALL, LONDON, S.W.1! 
Telephone : WHitehall 9958/9 
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A SIMPLE APPARATUS FOR TESTING 


BULKING 


OF SAND 


Regularly used by hundreds of Engineers, Public 
Authorities, Contractors and Concrete Products Makers 


HOW TO SAVE CEMENT. 
Sand increases in volume by up to 
35 per cent. when it is damp. This 
increase in bulk varies with the size, 
grading, and shape of the particles, 
and with different degrees of dampness 
Measurement of sand by volume 
is always inaccurate unless the 
bulking due to moisture is taken 
into account, and this may vary 
from day to day. A cubic yard 
may contain anything between 
27 and 19 cubic feet of actual 
sand. 

Specified proportions of concretes and 
mortars me asured by volume can hever 
be adhered to unless allowance is made 
for the variable bulking of sand. A 
specified 1:2:4 mix will contain 2 
parts of sand if the sand is dry; if the 
sand is damp it may contain 14 parts 
of sand only, and the concrete will be 


undersanded and less dense and 
contain more cement per cubic yard 
than is 


called tor in the specification 


THE ‘RAPID’ SAND TESTER 
enables the concrete maker to 
know how much sand is con- 
tained inacubic yard. Itenables 
the same amount of sand to be 
used in every batch of concrete 
or mortar. It is simple to use, 
and a test can be made in a few 
minutes. The calibrated scale 
shows at a glance the exact 
amount of damp bulked sand 
that will give the required 
amount of actual (dry) sand. 

Full details of the apparatus, 
and examples of the accurate 
measurement and better and 
cheaper concrete it makes pos- 
sible, sent on request. 


Price (including packing and carriage) : Inland 55s. ; abroad 60s. 
Price in Canada and U.S.A, !2 dollars 


HALL & SONS (MINORIES) LTD., 152 Pitfield St., London, N.1, England 


THE 


SAND TESTER 


A Reiniorced Concrete 
Specialist writes 

“The Rapid Sand Tester 
bas proved its oselulness 
im the past, and I have 
pleasure in enclosing 40 
order tor twelve more."’ 


A “Concrete Series” Book 


Steel Reinforcement: Cutting, Bending & Fixing” 


By L. A. DISNEY. 


author 100 illustrations 
Chapters include 


ment 2 
ing the steel 


ing ) 


pes 


\ practical work by a thoroughly experienced 


from actual work 


(1) The reasons for reinforce 
of reinforcement 2) Order 


Unloading, sorting and stack 


Arrangement of plant on the site 


(6) How to read working drawings and bending 


he dules 


(8) Methods of bending 7) 


Many hints and tips from practical experienc 


64 pages 


Price, 6 by 
$1°50 in North 


Methods of cutting bars 


Methods of fixing 


post bod 


America 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH ST., LONDON, S.W.! 
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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams: “ Cement, Penarth” 
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The PORTASILO system exploits to the full the advantages 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the leading cement manufacturers 
Its use can effect savings of 18/- per ton of cement used 
This proved and established system can be seen operating 
in most parts of the country. The PORTASILO is fully 
portable and the Type 105 Model of 10 tons nominal capacity 
is light enough to be man-handied. Automatic weighing 
of the cement is provided by the PULLWEY Mechanical 
Cement Man. The PORTASILO illustrated is the Type 20! 
of 20 tons nominal capacity. Other models of 10 tons 
capacity and upwards are available 


Write to-day for full details. 


BLUE BRIDGE LANE, 


LIMITED 


YORK. 


PRI 


The world’s most 
highly developed 
fully portable 
bulk cement 
equipment 


The automatic 
weighing device 
is instantly ad- 
justed against the 
calibrated scale 


The Type 201 (20 tons nominal capacity) PORTASILO 


Erected in minutes, the PORTASILO has unique advantages 
% No prepared foundations 
% No power required for its operation 
%& No erection or dismantling problems 


%& No assembly joints to create trouble 


The system eliminates 
*% Unloading of cement by hand 
%& The need for a cement man behind the concrete mixer 
Waste 
% The disposal of empty cement bags 


Covered by patent 
applications in 
Great Britain and 
the principal coun- 
tries of the world. 


Telephone : YORK 4872 (8 lines) 


PORTASILO 
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EDITORIAL NOTES 


The Duplication of Information. 


In ethics and politics it is fairly true to say that there is nothing new under the 
sun. More than two thousand: years ago it was written that history would always 
repeat itself because human nature would not change Only the methods of 
making history change The spear gives way to the gun and the bomb; mass 
crucifixions and other massacres are superseded by the gas chamber; but the 
reasons lor war, their miseries, and the ends are the ame as evel lrackways 
give way to concrete roads, but the purpose of making it easier to get from place 
to place is the same. All the means used by man to make his life easier follow 
the pattern of invention and improvement, with periods of more or le tandardisa- 
tion between new ideas. This is true of making concrete as of men’s other 
activities, Our present code of practice for reinforced concrete differ little in 
its fundamental requirements from the Rules issued by the Royal Institute of 
British Architects in 1907. Our knowledge of the requirements for making 
strong and durable concrete is no greater than it was a hundred years ago ; only 
methods of doing the work have altered. 

Since concrete roads were first used sixty or more years ago experience has 
led to the standardisation of their design for different conditions and for different 
volumes and types of traffic. This is the result of experience gained throughout 
the world in the design, construction, and performance of such roads and of 
experimental roads laid to compare the durability of reinforced and unre inforced 
slabs, the efficiency of different types of joints, the effect of different classes of 
traffic, varying thicknesses of slab, varying climatic conditicns, and so on, on 
different formations. As the result of an investigation of concrete roads in 

eat Britain the technical director of the Cement and Concrete Association ha 
been able to say that the problem of the structural stability of concrete roads ts 
virtually solved, and that the remaining problems are in connection with the 
choice of the plant and equipment with which to do the work That 1s to say, 
we have reached a period when practice is standardised, and generally will remain 
so until an entirely new conception is found to be as satisfactory, or better, or 
cheaper. For many | interested bodies in many countries have collected 
information relating to the performance of concrete road ind this is all 
available to road authorities and engineers Ihis has not been done without a 


great deal of unnecessary expense due to similar test being made at the ime 
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time or at different times in different countries. It is indeed remarkable to see 


from reports and bulletins received from many countries that exactly the 
research is often being done in more 


to see how often the same tests are 


same 
than one of them, and more remarkable still 


made and the same re sults obtained in one 
country years after the same test« were made 


another. So often does this occur that it 
research organisations with few jc 
done so that they can go home 


and the same results obtained in 


may be possible that members of 


leas travel abroad to see what has been re« ently 


and copy the same investigation and later publish 
the same results in different words, 

It seems that the compilation of information on concrete 
further duplicated on a grand 
ountries, where there is little 


roads is now to be 
scale. For the benefit of less industrialised 
or no ¢ x perience of cone rete 


roads and where there 
may be no bodies whose purpose it j 


to collect the results of future ¢ xperience, 
the United Nations Organisation, through its Economi Commission for Asia 


and the Far East, has set up 4 committee, with headquarters in a palace in 


jangkok, to collect and collate data re lating to concrete roads already laid and 
to be laid in the countries with which the 


naire has been approved for this purpose 
procedure comprise about Sooo words, 


Commission is concerned. A question- 
. The instructions on the form-filling 
and include a dissertation in which the 
engineer whose duty it would be to provide the information is told that “ The 
main function of the road is for the movement of traffi 
ment of any highway is to permit safe, efficient, 
at minimum cost ’’, and “ Experience 


, The essential require- 
and quick highway transportation 
with actual traffic tests has been and is 
the most reliable basis for improvement. These are indeed profound truths, 
but it seems unnecessary to suggest that there is sO much difference in the 
intelligence of the administrators in the palace and the engineers on the site. 
[he questionnaire calls for replies to nearly two hundred questions, twelve 
maps and drawings, and the filling in of seven tables. 
be prepared by the man in ¢ harge of the 
higher officer and to other still hig 
and would then go back 


Chis record would first 
road, from whom it would go to the next 
her officers until it reached the chief engineer, 
and forth through what is « alled a shuttlecock procedure. 
The compiling of this information on the site and its tabulation in Bangkok will 
obviously be a lengthy and tedious procedure, and there is little doubt that those 
who have to fill in this enormous questionnaire will be inclined to ask whether it 
is really necessary. There is already a great volume of information available on 
d behaviour of concrete road 
in all sorts of climates and on all kinds of soil whic 
in south-east Asia as it Is elsewhere, 
voluminous. Is no substitute 


the design and « onstruction an s and their performance 


h could be used by engineers 
and in any case the study of data, however 
for engineering knowledge and engineering sense, 

at the be ginning of this note, human nature does not 
change. Watching others work and noting their methods has always been an 


attraction to people of all ages. Records of methods and results 


As was mentioned 


are an essential 
and sciences, but the imm« nse duplication of 
on in relation to subjects on which there is no 
time of many of those who provide the informa- 
tion and of those who tabulate it. Would it not be more hi lpful to road engineers 
in south-east Asia if they were provided with up-to-date standard works on the 
subject such as are already available ? 


factor in the progress of all arts 
such records that is now going 
need for secre¢ y 1S a waste of the 
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( & BENDING-MOMENTS WITH PLASTIC HINGES. 


Bending-moment Factors based on the Theory 
of Plastic Hinges. 
By L. S. MULLER. 


Ine method of designing statically-indeterminate structures described by Dt 
Rk. Gartner in “ Concrete and Constructional Engineering "’ for January and 
February, 1953, may be shortened by the use of bending-moment factors In 
this article continuous beams and slabs of equal spans, and with equal and 
symmetrically-applied loads, are considered Jending-moment factors are tabu 
lated, on the conception of plastic hinges, for uniformly-distributed load, a 
concentrated load at the centre of each span, and concentrated loads at the 
third-points of each span for continuous beams with two, three, four, and 
five equal spans. In order to show how the tables have been prepared, the 
factors for a beam of three equal spans with a uniformly-distributed super 
imposed load are derived in the following example. The notation is the same 
as in Dr. Gartner's article 


If the dead load d Kw and the superimposed load 1 ( K)u the 
maximum elastic bending moments at the internal supports are 


10 ah 


or 


Ihe safe plastic bending moments at the same supports are assumed to be 


7°14 kK 
wh? 
Ihe bending moment at the support used to calculate the maximum bending 


moment in the spans 1s 


} 
M My” L? ( 


ss than 


if A is more than « I the 
factors tabulated are ther 


a 
| 
= M max wl? Gs 
| 
mi 
q 
i 
kK I 
wi? 2 
A A I 
By equating to L*, x o-51; this value corr 
A I 
sponds to the “ hinge limit,”’ that is, if A 1s lef -51, gives greater 
bending moment on the span and should be used Pe | 
plastic bending moment should be used I he lore 
calculated from = for values of A between and 0-5, and from 
A I 7°14 K 
for values of A between o-51 and 1 a 
i 
Metuop oF TABLI e pp. 151 to 153 Calculate A from or 
‘ 
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For uniformly distributed loads Read m, and caleulat UM... from 
1 1 ax 

wl? wl 

and my, and calculate Ms wax from 


read m, and calculate 
ms, 


wf? 
from and , and calculate V from 


Or a concentrated 


WI] 
load the bending moment M where H dD I 


. and is the total con 
factor 


centrated load acting at the centre or at one of the third points 
Consider the floor shown in Fig I [he floor slab is continuous over four 


spans of 11 ft. The weight of the slab and floor finishes (d 77 |b. per square 


Fig. 1. 


foot and the live load (/) 50 lb. per square foot : the total load (w) is therefore 


d 79 
127 Ib. per square foot, and - ob, 


2 max 


M 


M, 


The secondary beams are continuous over three spans of 13 ft 


Load from slab 11 77 50 


Weight of beam (12 in 10} in 


lotal load w 1525 lb. per foot 


M 


1 max 


= 
/ 
— = — 
| 
Let it 
4 17°55 
| 127 11? 
/ 
4 1220 ft.-lb 
12°63 
im 
sous 
O75 
oo 
1525 
= 
150 
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UNIFORMLY-DISTRIBUTED LOAD 


rwO EOUAL SPANS THREE EOUAI 


0-0 | +10-45 16-00 +9 88 13°35 ~20°00 
O1l+w 75. | +10°19 #14°28 12-43 16-16 
4 +11-O7 + 20°00 3-2 5-55 
1 | 10 +2020 5-22 13 22 


0 
owen 


FOUR 


K=d/w for+Mimcy for-Me for for Memax man 


| 0:0 149-96 | +1240 -27 60 3-50 
| +10-26 | -16-63 +1514 -25°55 -13 60 
0-2 [+1055 -15-43 +13-96 ~-23-27 05 14 27 
1+ 80-1430 +1467 -21 50-1220 -14 80 
[0-4 07 | (+15 92-2000 55-1597 
| 0-49 -12.47 12-47 
0-6 25 -1263 +1755 63 -16 65 
0-65 12°75 +17 60 -17-05 -12 
| 0-7 EAL 20-12 81 “+i? 40-1740 -12 61-17-40 
0-8 -299 97 20 -12'99 | -18 20 
0-9 43-19: 05 13-15 19-05 
1-0 -1530 "+1600 -20 00 | | -20 00 


m, Me ms Mc 
[0-0 |+10-00 412-63 |-25°65 | ~12°67 
O-t  |+10-24 | -17°17 [415-45 | -23-25 | 20 | -13-25 | 
0-2 0.45 15°77 +14°53 -21-25 80 12-20 | 15-65 | 
|+10-72 4-57 1-19-60 | -12°55 | 14-05 | 
0-4 |+t-00 \+16-46 -18°15 +1427 | -12-50 14-55 
0-5 2:67 +17°83 6-95 415-17. ~12-67 (5-02 
0-6 {si -20 12°85 +1826 5-85 | 15-58 
0-62 | 1:68 +18-350 5-65 +16°40 15 
0-7 '+17-87 -16-16 415-65 | -13-02 16-18 
0-8 411-40 -16-76 +15-25 |-15-21 | —16°76 
05 540 +16°97 7-40  -13-40 ~-17-40 
10 110-97 16-42 18-10 5-60  —18-10 
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02 + 20°00 13 40 1540 
+10°98 +19 40 13°60 13-60 
+1090 +1893 13 82 13-82 
+1083 | +1860 4-05 i408 
AL SPANS 
’ 
FIVE EQUAL SPANS "4 
1p» 195 1st 
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CONCENTRATED LOADS AT THE CENTRE OF THE SPANS. 


TWO EQUAL SPANS. THREE EQUAL SPANS 
(| Ms Ms Tom Me Mm | 
0-0 | +4-91 | ~10-62 | | 0-0 | 44-70 | +5-71 | -13-35 | -8-17 | 
[+5-03 | -9-67 | | 0-1 | +5-97 | -12-13 | -8-30 | 
0-3 | +5-29 | -6-18 0-3 +4°96 | +6°53 -10°25 | | 
[0-4-1-0 | +5-42 | -7-60 | [| 0-4 +5°06 | |-9°55 -8-67 | 
0:5 | +5-15 | +7-25 |-8-90 | -8-80 | 
| 0-5! *5-17 | | | 
0-6 | 45-15 | +7-25 | -6-93 | -8-93 | 
| 0-7 | +5-12 | +7-13 -09 | -9-09 | 
| 0-6 | 45-10 | +7-03 |-9-22 | -9-22 | 
| 0-9 | +5-08 | +6-97 -9 -38 | 
1-0 | +5-07 | | -9 52 |-9 
; FOUR EQUAL SPANS. 
m, Ms Me Ms mM 
0-0 +4-76 |-12-50 +5-46 | -18-45 7:90 
|-11-36 | +5-66 | -16-62 '-9-20 | 
[0-2 | +4-95 |-10-40 /+5-90 |-15 42 /-8-09 | -9-52 
| +5-04 |-9-59 '+6-12 -14:28 -6:17 ~-9-86 
[0-4 |+5-16 |-6-90 '+6-58 | -13-27 | -8-27 -10-23 
| 0-5 |4+5-26 |-8-36 +6-67 |-12-40 -68-36 ~10-67 
0-6 |-8-46 '+6-75 -11-65 -6-46  -11-15 
[0-65 52 | +6-80 | -11-35 |-11-35 
0-7? 145-22 |-8-57 |+6-72 | -11 60 |-8-57 | -11-60 
[0-8 [+5-19 |-8-66 |+6-60 |-12-15 8-68 | -12:15 
0:9 | 45°17 |-8-77 |+6°50 |-12-15 -8-77 | -12-73 
| 1-0 |[+5-16 |-6 66 |+6-36 |-13-35  -15-35 | 
FIVE EQUAL SPANS 
Mm, me m2 mM, Ms Me 
| 0-0 | 44-75 | -12-65 +5-51 |-16-:98 +5°23 -7:-99 ~8:57 | 
| | -11 +5°73 |-15'40 +5°40 08 
| O-2 | +4°92 |-10 -55 +5:97 |-14:'15 -6°18 —9-10 
| [+*5°02 |-9-73 +6°23 +5:°77 -6-2 9:40 
| O-4 [45-13 |-9 -04 +5 -97 -6-38 9-70 
| 0:5 |-6 | +6-60 |-11'30 ~—8-49 10 
| |+5°20 |-8 +6-42 6°59  ~-10 
0°62 |~ 6 +6°92 +6°48 ~6-60 10-45 
| |+5-19 |-10'76 +6°57 |-8-70 —10-78 
| O'S [+517 |-6-81)+6°72 |-11-20 +6:22 -8-8) 11-20 
| 0-9 |-6-95 |-11 63 |-8-93 11-65 
| 10 |-9 +6-50 45°97 -9-05 —i2-15 | 
Bending Moments with Plastic Hinges. 
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$5 
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+4 
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+6 
+6 
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37 
35 
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98 


m 


+4 
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57 
62 
63 
10 


58 
49 


Hinges. 


Wa RASA 


49 


50 | 


57 
64 
70 
77 


| 9-0 -3°60 -600 ) ‘0 00 
0-1 5-67 -5 45 || aun | 
[ 0-2 3-75 00 |}-4-27 | 2 | 7 
| 52 | 94 -4:94 
6 | 50 00 - 5°00 } 
[ 7 |  -5-07 | 
| mo | 5-32 
»—----- — 
m= 
+ -9 16 
| 2 |+ [-8 
49 |+ | 69 
| | +3-80 \- 6-57 | 6 -22 
1 |-—-78 | -€-37 
+379 -6-5! 82 | 
| 1-6 -80 | 87 | -6 80 
+3516 7-12 |-—-93 | -7-12 
[+3-75 | 7-50 |-H-99 | -7-50 
ANS 
= 
—-- — = 
0-0 10 | 4 Bl 
| O-l 55 = 45 54 | -4°95 
0-2 | 60 | -5-10 
67 | 46 | +5 65 | -5-27 
0-4 74 | 90 | 70-5 44 
| 0-49 60 | 68 | 16 | 61 
| 0-5 60 | -— 33 | 16 | ~5-62 
| +5-73 | 82 60 | 82 | -$ 82 
| 0-62 | +5 -78 | 65 1+6-12 | 64 86 
| 0-7 | +3-77 | 86 43 98 | 88 | -6.05 
0-8 | +3-7 | +514 95 |-6 27 
0-9 [+3 75 | | | +5 |-B.o1 | -6 50 
[ 1-0 +5-73 | | 90 | 5.09 | -6-77 
Bending Moments with Plastic 
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The main beams are continuous over two Spans of 22 ft each 
¢ Load from secondary beams 13 175 550 12,075 + 7150 
Weight of beam 15 in rs in 11 ft 3,100 
lotal load 15 775 7 ,0 22,925 lb 
D 15,775 
O09 
22,925 
22,925 22 
5°42 
22,925 22 
Vy, max 66 $0" ft lb 
‘Concrete and Constructional Engineering Prize Design. 
[Hk prize awarded by the proprietors of ol structure need be drawn. for example, 
‘Concrete & Constructional Engineering a typical warehouse and office block. a 
arnually for competition among the fish market, a jetty wharf and approache 
7 students at the Department of Concrete and a bridge over the river I he 1} 
lechnology of the Imperial College of porting capacity of the ground was to he 
science and Technology, London, has assumed from site inspection, geological 
been awarded to Mr. H. H. Tsou for the survey data, and any other available 
year 1953-1954 The designs submitted information 
: by Mr. W. S. Rindl and Mr. A. K. J »o far as possible the students worked 
5 Labib were highly comme nded I he in groups of three to six, and collaborated 
assessor was Mr. W. K. Wallace, C_B] : in the planning and the design of each 
M Inst.C.] structure Each student had to under 
: The subject of the competition, set by take the design of at least one struc ture 
Professor A. L. ] Baker, was the re and students who undertook a prestressed 


Nanning of the area bounded by Londo concrete design had also to carry out arein 
} 


. Bridge, Tower Bridge, Eastcheap and forced concrete design in order to « ualify 
| 


lower Hill, which contains Billingsgate for the Diploma of the Imperial College 


fish market Buildings of historic inter In addition to drawing competitor 
j of est were to be preserved and if possible had to produce itcient calculations to 
7 isolated, and new buildings sited in rela indicate that the detailed design of each 
; tion to them to produce as far as possible type olf member in each structure wa 
ee a satisfactory grouping The general aim fully understood, a_ re port giving the 
was to be better lighting in the buildings reasons for the general arrangement of the 
wider roads, and an absence of traffi con site and the structural s\ tem adopted for 
gestion A new road bridge for four lines each main structure detailed. and an 
it of vehicles over the river had to be in estimate of the cost of the engineering 
a cluded Jetties and wharves to suit the work of each main structure detailed 
oF anticipated future river traffic were to be Mr. Tsou winning design was for a 
provided I he plan had to be indicated bridge, Mr. Rind] design was for a fish 
by an outline plan and cross section, and market, and Mr. Labib’'s design was for a 
: only the general arrangement of each type multiple-story garage 
154 19 
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Prestressed Concrete Bridges.’ 
By DONOVAN LEE, M.Inst.C.kF. 


Supervision while ym 
placed she uld be conti It 
ally not necessary to use rapid har 
any cement in post-tensioned work px 
I he larly it is better to use ordinary P 
ww muitial cement, although rapid-hardening 
epreciation mav be used in order to save time 
that allowance 1s made for the 
shrinkage stre The error 
avoided of ning that the 
cent. for cube tests denote the strength 
ears if the crete in the tructure 
aterial requires expenditure The water-cement ratios 
cf However to achieve are between o te and o +5 
t and low ce preciation more best that the water-cement rat 
often lower than 1s nece ary to obtan 
quired strenyvth with a small margu 
tested by care must be taken to ensure 
cable but quality of the concrete and the comp. 
and tion are of the tandard required thr 
iratnlity out the whole, concrete 
vith crushed ayyregate need more 
compaction than those contaming 
rounded aygregate 


Materials. 


mixture eem to « 
cepted minimum 25 by vibration 


concrete uitable I he teel for pre tre 


» Ib. per quare inch fairly high strength t 
ised, particularly tre to be high enous 


tensioned for mall proportion the 
gth permitted by teel due to creep 
», per square concrete Howe. 

4 but the t po 
permitted by the ultimate strength 
Concrete of the is not affected by 
al Engineer i due to creep 
nere ! with lower worku 


efiectiol with 


trength 


ecified 


teel red 


theret 


For road bri K re 
concrete ha 
many 
‘ Kcept onali 
rate fer Dal | 
ial i pat 

} 
reason the 4 
cost and x} 
High-grack 
peocte ito ha 
maintenance f 
iit ina Sa 
ania imed 
alternative 1! | 
nm ma ten 
ow mitial ¢ 
care should be 
the cas 
pre tre ed « 
the tensior 
a pro 
For railwa 
reater emy il 
npact more quickly 
hie ually a 
la ibe strength should have a 
jor prestre ny is iable the worl if 
ver tre ott can h to reduce t a 
hie the ter ot stre othe 
example, the vest stre id shrinkage { the 
the (,erman ole { eariiet empha 
| 
h (see this Journal tensile stre the a 
t not » be pomtle is the 
] la i econ 
im ement content pre tre exc meorete 4 
Keport on Prestresse of stre in the steel ' 
Institution of Struct hrinkage burthe 
per cubic vard tre es in the steel the 
ad higher tl 
the tee) po t-tensioned and 40 it ded ll 
when the stee pre-tensioned Perhaps causing cracks, does not increase as fast a § 
the +: ' mr causes of the stam when there are higher stresse n the steel b 
f ncerete falling below that sp assuming that for both the ste 
are il iff ‘ + ‘ mpact ' failure to concrete are equa thu j ler exce 9 
a y for the vanable water content in ive load the performance better at no . 
the and and occasional the low more cost Kelaxat r cree] { the 6 
harden of the cement the last 1 SHEA ces only the active prestre ancl i 
generally not important as the normal the crack) 
trengt! only delayed 
As regar compaction, it 1 till often F 
erlooked that 5 per cent. of air im the Prestressed concrete is norma el 4 
concrete will generally lower the strength economical for pal ip to we er a: 
I .o per cent. and it 1 mportant that 120 It but more exper ‘ eos a 
a { the concrete be mmipletely brated before attemptin t venera oe thy 
ensed f er re t the < n Prest ed ete, Hyde 
aa 
1p I ‘ ™ 
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minimum span at which the lighter weight 


of steel-lattice girders and deck framit 
teel to be 
bor 


the deck can 


enables structural 


economical material 


pan 


Say, up to 20 ft., where 


longitudinally without main beams. there 


FIG I(a) 


FIGS(a) 


FIG6 
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saving of materials by 


but costs 
considerations that re 


is generally some 
prestressing are SO muci 


attected by other 


inforced concrete may be cheaper in one 


case and prestressed concrete in another 


Generally speaking, for spans between 


FIG 3(b) 


CONCRETE 
ONCRE TE 


REINFORCED 
PRESTRESSED 


Types of Prestressed Road Bridges. 
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Fig. 7. Ten-miles’’ Road Bridge, Oregon, U.S 
25 ft. and 120 ft. it not likely that For spans from 20 ft. upward, di 
reinforced concrete iI - cheaper than regarding special types and some tyyp 
prestre sedi concrete but over 100 ft with exceptional economic justification 
where there is also ample depth for an Figs. 1 to 6 show the types of road bridge 
‘ a reinforced concrete tructure most likely to be cheape t flor average 
particularly of the open-spandrel type, ts conditions in Great Britain this 1 
one of the few alternatives that may be fairly correct also for countnmes with 
more economical widely differing costs of labour and ' 
Whether it is cheaper to precast or cast materials i” 
n place does not necessarily depend upon rhe types shown in Figs. (a) and 2 are 
span; it primarily depends upon the generally applicable for spans up to about aie 
of the falsework needed for cast-in 35 ft., and are very seldom economical for io 
lace work compared with the possible longer spans Ihe steel may be pre J 
momy of precasting when the amount tensioned or post-tensioned They are 
repetition 1s reaso1 ably large partu ularly uitable where a hallow 
depth of construction is needed, or where ‘ 
strutting underneath would be incon 
venient, as over railway track lhe 
type shown in Fig. 1(b) ts also suitable for 
shallow construction depths, but may be 
economical for spans up to about 60 It 
where staging can be provided at low 
cost 
[he construction shown in Fig. 4(a) has 
been used extensively, and is useful for 
spans from about 40 {t to Ko It on 
greater when they are made continuou ra 
The beams are frequently cast adjoining i 
the site, and this method should be con 2 
sidered where repetition is appreciabk 2 
Fig. 3(b) shows a method used for some 4 
what horter pans where headroom | : 
limited but for longer pan than ty ‘ 


Fig. 8. Teven Bridge, N.S.W.: One Bar 1 and 
Tensioned ; Others to be Tensioned The construction shown in / 
later to provide Continuity. » very economical where headroot 
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Fig. 9. Lower Tampa Bay Bridge, Florida, U.S.A. A Prestressed 
Section Two Miles Long is seen in the Distance. 


Fig. 10. Bridge at Coblenz being Built 
with Cantilevered Shuttering. 


Fig. 11. Footbridge of 75-ft. Span for 
Lee Conservancy Catchment Board. 


) 


limited, and particularly where several 
equal spans of about 4o ft. to So ft. are 
needed The beams are designed to carry 
the wet concrete of the slab, which then 
acts compositely with the beams to carry 
subsequent loads As the span increases 
the beams are spaced farther apart, and 
the span of the deck increased so that 
type 5(a) 1s used for spans of up to 120 ft 
or more The method shown in Fig. 5(b) 
is Suitable for relatively narrow bridges of 
single spans from 50 ft. to over too ft., 
where the provision of full staging is not 
difficult 

Box girders (Fig. 6) are also used for 
longer spans cast in place, but the extra 
shuttering required may make it more 
economical to provide separate bottom 
flanges to the webs 

Figs. 7, 8, and 9 show road bridges with 
prestressed precast beams and cast-in 
place decks. Fig. 10 shows a cast-in- 
place road bridge in Germany built by 
the cantilevering method see this 
journal for August, 1953 Fig. 11 shows 
a cast-in-place slab-type bridge with 
voids formed by prec ast concrete pipes to 
give the equivalent of I-section pre 
stressed beams with smooth top and 
bottom surfaces It is becoming more 
usual now to form voids of this type by 
means of waxed-cardboard or sheet-metal 


tubes care 1s needed, however, not to 
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damage the tubes during internal vibration exceptional loads the curve for the 
of the concrete Indian Class A loading is therefore to be 
4 comparison of bridge loadings is compared with the Ministry of Tra 
given in Fig. 12 Ihe British Ministry of port's standard loading \s an example 
[ransport has a higher loading than the of U.S.A. practice, the H15 loadir as 
standard hown for bridges habl to used for the design of the Lower lampa 


BENDING MOMENTS PER FOOT WIOTH 


MINISTRY OF TRANSPORT 
AMERICAN H20 S16 / 
—— CLASS AA 
CLASS A / 
—-—- CLASS 8 
/ 


1500 / 


IN KIP FEET 


BENDING MOMENT 


500 


A 
al 
100 200 300 


SPAN IN FEET 


Fig. 12. Comparison of British, U.S.A., and Indian specified Live Loadings 
for Bridges. 
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Fig. 13. Underline Bridge at Rotherham: 160 ft. Span. 


bridge 4), but the design was 
checked to ensure that the H20-S16 load 
ing would not cause excessive stresses 


Railway Bridges. 


The largest underline railway span con- 
structed to date in Great Britain is the 
bridge of 160-ft. span at Kotherham 
(Fig. 13) At least fifty bridges partly or 
wholly of prestressed concrete are in 
progress or already built on British and 
German railways; most of the British 
bridges are prestressed with high-tensile 
alloy steel bars. It appears that both in 
Great Britain and Germany the use of pre 
stressed concrete for railway bridges has 
proved so satisfactory that there is no 
hesitation in using prestressed concrete 
wherever the conditions are suitable 
These opportunities, however, are not so 
extensive as might at first appear, as in 
(Great Britain at any rate bridges now 
being built are mostly renewals of existing 
bridges and in many cases other forms of 
construction are more suitable igs 
14(a), (b), and (c) show cross sections of 
some recent prestressed underline bridges 
in Germany 

In the case of the bridge at Rotherham 
(see this Journal for January, 1953) the 
high flood-level of the river required the 
main girders to be above the tracks and 
the deck to be suspended from the girders 


160 


This bri 


designed 


lige is on a skew of 584 deg. and is 


for greater than normal main 


line loading It would be almost im 


possible 


with structural steel to have 


ft. and 


Span OG it. in 


14... Types of recent German 
Underline Bridges. 


April, 1955 


CONCRETE) 
q « a = 4 
30-9" 
_30'9" 
= 
_ 20-0 
a) Spans of ft b) Spar ft 


( & PRESTRESSED CONCRETE BRIDGES 


obtained such a small depth of construc till enable 

tion with ballasted track (the deck slab 1s shown in av 

only 10} in. thick), while with reinforced to nearly 

concrete the depth would have been at strom bridge ! 

least double with girders spaced 17 ft. 61n eparate bridge we built sick 


apart Experience gained suggests that each carrving a single track nad the writes 


with the normal typ of construction as would recommen renerall 
in Fig. 14(b with prestressed beams in} 


wreterence »>designing for the inciden 
under the tracks, pre tressed concrete oft the live load which otherwise nece 


should be competitive in cost with steel sary m doubtful whether the 


up to a somewhat greater span, and the ! od ein this case of having a 
benefit of reduced maintenance would wi porting beam would be 


FIGIS(b) 


FIGI6(Q) 


joints 


FIG 16(b) 


FIG.17 


PRESTRESSING STEEL IN TOP OF BEAM 
OR BETWEEN UNITS 


RC SLAB, 


FIGI9 


Types of Bridges with Continuous Beams. 


st to be 

pans up . 

» 
| | 
FIGIS(Q) 
| 

4 
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owing to the experience obtained with the 
heating of the concrete, a temperature rise 
at the centre of 20 deg. ¢ having been 
time Also, the torsional 
stresses in the event of a derailment would 
discourage the from considering 
this type of cross section to be « omparable 
with that Fig 


found at one 


writer 


shown in 


14(b 


Bridges with Continuous Beams. 


Continuity in 
not used as 
forced 
generally it 
stressing procedure, and the extra cost in 
the case of small 
Ooltsets the 
material 


concrete 1s 
relatively as in rein- 
lhe that 
necessitates some additional 


prestressed 
much 


concrete reason 1S 


spans often more than 

economy, if any, of the 
In other cases the advantage 
of simply-supported pans, where it can- 
not be certain that there wili be no rela- 
tive settlement of the tends to 
favour loo much import- 
ance need not pe rhaps be paid to relative 
settlement, but the 
may impair the 


occurs 


support 


simple spans 


use of plastic hinges 
durability if cracking 
In many cases continuity does not 
result in any saving of 
Ihis 1s parti ularly true in the case of 
continuous beams of equal span, in which 


in fact material 


the range of moment-variation due to live 
load is exac tly the same at the 
the span whether it i 
but some 


centre of 
continuous or not, 
can 
ome of the 


long 


generally be 
hort 
bridges, 


made 
when 


others 
the legs are 


pans are 
Portal-frame 
relatively 


and 
when 
short, are an 
example where ec onomy may be made, but 
these can be used only where there is 
possibility of vielding of the foundations 

In prestressed members the dead load 
where they do not exceed a certain 
portion of the 
carried by 


no 


pro- 
load, are usually 
increasing the eccentricity of 
the prestressing force 


live 


In longer simply 
supported bridges it is not alway pos 
sible to do so « ompletely, and so a slight 
saving of generally be 
spans about 7o ft 

increasing as the span increases, by mak 
ing the bridge continuou Phi 


material can 


obtained in over 


enables 
of the dead load to be 
greater spans without 
Continuity is therefore 
most useful for bridges when the founda- 
tion or substructure is relatively expensive 


about 85 per cent 
carried ¢ 
additional steel 


m much 


lo avoid extra prestressing operation 
and at the same time avoid the eflects of 
possible relative settlement of the piers, 
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Fig 
rhe loss due 


arrangements of 
and (b 


spans as in 
are recommended 
to friction is seldom more than 5 per cent 
of the initial tensile stress in the steel, and 
as it does not reduce the ultimate stre ngth 
it is not necessary, and generally undesir- 
able, to offset it by an increase of the 
initial tension applied by the jack The 
reverse moment at mid-span with adjacent 
spans loaded is frequently critical and 
limits the length of the cantilevers bor 
the lower Tampa Bay bridge (Fig, 9). 
where in one section there are 227 spans 
of 48 ft., the incidence of the live load 
together with the cost of the extra stress- 
ing operations nullified the possibility of 
a Saving by 
and short 

greatly 
foundation 


continuity Alternate long 
pans would, of course, have 
favoured continuity if the 
and sub-structure had been 
expensive the span would 
have 


economical 
and this would have 
continuity even with equal 
spans In the case of the Mahi bridge in 
India now under 
there are 16 


been larger, 


favoured 
construction, in which 
pans of tio ft., continuity 
was also not considered an advantage 
Many bridges have been made continu- 
ous by prestressing over the full length as 
in Fig. 16(a) and (b), but in 
friction may be 


these cases 
appreciable These 
bridges are either cast in place or precast 
in lengths, and often jointed at points 
of minimum bending moment with only 
a part of the steel extending the full 
length as in (b { steel 
through all the the question 
of friction 


ung continuous 
pans raises 
and necessitate a constant 
prestressing force over the whole length. 
It also normally requires that the whole 
bridge be prestre ssed in one 
thereby prestress- 
ing of spans and re-use of staging. but the 
method has used in Germany for a 
number of multiple-span bridge Other 


ways of obtaining continuity (Fig 17, 18, 


operation, 
preventing successive 


been 


and 19 apply to beams made continuous 
after they are completed and are « arrying 
their own weight as imply-supported 
beams It is, of possible for a 
multiple-span bridge to be continuous n 
respect of live load only, as the recently 
completed Northam bridge at Southamp- 
ton*®, or « ontinuous as 


course 


regards the live load 
and also the deck slab depending on the 
time at which the jointing and prestressing 


Pos 
| 

vwalleg! * Proc. Inst.C.E., Part 1, Vol. 4, May 1955. 
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erlooKed Det 
straint mo other 
Qn the whole meth have 1 
heen used he Details of Construction. 
designs prelerence 
from the 


tressing 


Fig. 20. Details of End Blocks. 


i 
be 
the end 
Sm, and with the method vn in ection as in f 2 I imi not a in 
Fig. 17 it is often inconvenient to tension Fig. 2ola Ihe reinforcement | the 
the tee! fron I lerneathn al hould eric itm the ates 
lipping of the wires can be prevented, it as at (b) and not be behind them as at (a : 4 
is difficult in such short lengths to apply also the cage should be tried across in the sais 
with certainty the precise amount of case of deep narrow beams as, indicated at 
prestre desired I hie bar The arrangement at the end of a 
place of wedge-gripped wires a is u beam asin / ola vhere the stee it . 
certainty about the exact prestr the bottom of the section, 1 t mul 
applied, as there no slippit en the as at (b) where all the steel is near to the y Z 
nuts are screwed tight, but it in extra vertical centre line Apart from the need big 
pre tre peration usua y t in case i) ot reantorcement to preve t thre 
worth while for short spat bottom corners from bet lable to split 
[he foreg: is not intended to ¢ ft when the prestressing force ‘py 
courage the use of ¢ t is bridge t f there t ht error the | t : 
merely to indicate points that should t { the steel or the qualit f the concret 
| 
| 
| | | | 
| 
| | | | 
ay 
' i Ay 
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and the bars are closer together as in (b some mild steel projecting from the 
there will be less risk of eccentric lateral of the beams and, after tensioning 
stressing when both bars are non-uni bars and grouting the ducts the 
formly tensioned simultaneous], Some thread is cut off 
times also it enables successive partial lo distribute the live load and 
tenswoning using only one jack The end verstressing the deck lab and 
plates must be square (that is normal to finishes, bridge bean are usually 
the steel), and to achieve this it is u ual to vided with diaphragms and a trar 
fix the end-plates to the end shutter and prestress at intervals along their let 
securely locate the ducts by wire or mild How much transverse resisting I 
steel reinforcement at 2 ft. or 3 ft. from should be provided is not generally agree: 
the end of the beam and there are no accepted rule on t 
When « ouplers are used they are placed pacing of the aphrag J 
in enlarged sections of the duct and suggests the detail own in / 
space 1s left for movement of the coupler quite inadequate ven if the rei 
when tensioning the bar Although the ment of the deck slab were 
coupler-boxes are later filled with cement resist also the negative bending mon 
when the duct is grouted, they decrease but the detail sho 231 
the section of the concrete where they practice kor i pans the 


arranype 


AND END PECE 


Fig. 21. Arrangement for Grouting. 


occur, SO are usually placed slightly away used for the Tamy 

from the position of maximum bending is typical, but 

moment, which may be at midspan, and bridge carrying 

in ams having many bars couplers are where the trar 

arranged so that not more than two occur be large I he laphi 

at any point \ coupler box 1s hown in precast but more oft 

Fig. 11 duct being left 
(routing is done, after the steel h; placed in them 

been tensioned, through the bolt holes in menced In 

one of the end-plate the bolt having ingle line of 

been removed when the shutter is taken diaphragms are 

away I he heath end piece shown in more economical 

Fig. 21 forms a connection with the duct inforced concrete 

and entry of water or cement into the venerally found m« 

duct through the joint during vibration Britain for road brid 

of the concrete | prevented by sealing the 70 it. if the width 

joint with adhesive tape or a paste such the pan 1s greater 

as putty or white lead It is essential width about 

that the steel be fully protected and that space the main farther 


the end anchorage be idequately en such cases it 5 po ) due t 


cased This is usually done by leaving in dead weight, th a pre 
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Nill give ome economy Im the ast { When flexible metal ducts are left 1 the 
railway bridge prestressed dec are concrete, as 1s usual, some fixu 
rmaliy e mical for any width i sary in both the vertical and |! tal 
ect through the bridge at directions to ensure that they t1 
Rotherham previously mentioned : during vibration of the concrete and to 
| vn / 2 maintain the correct curvature of ed 
duct 


Grouting. 


f of prestre is to bn 

etensioning the bars, grout t b 

4 postponed, but the rdvanta f 
not ofte yortl ‘ ‘ 
rout is usually colloidal cement r neat 
ement with a water ‘ t it i t 

or, if a plasticiser or a wett i 

ed the Water-cement rat 
/ ower Stror rout t « tia " 
the be tre ire i i it 
| lesign loading, but hig! tre t rout 
an slightly increase the ultimate ir th 


Fig. 22. Inadequate Provision of the member The pressut 


rransverse Stiffening. normally not exceed about jo Ib. pet 
ous ow 
sce 
ste 


Fig. 23. Spacing of Transverse Diaphragms for a Road Bridge in Colombia 


Fig. 24. Example of Transverse Diaphragms (Tampa Bay Bridge). 
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it 


. 25. Cross Section of Bridge with Prestressed Deck. 


square inch, and with a pressure-pot it clear with air before commencing the 
may not be afe to develop a greater grouting 

pressure than 50 Ib. per square inch In the paper acknowledgment is made 
Fig. 26 shows an American worm-driven to the assistance given by Mr. G. Kee 
grouting pump It is usual to blow water B.Sc.(Eng.), A.M.L.C.E., and Mr Ss 
through the ducts and then blow the duct Attygalle, B.Sc.(Eng 


© 
Par 


Fig. 26. High-pressure Screw-driven Grouting Pump in use in the U.S. 
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TEE-BEAMS AND HOLLOW-TILE FLOORS 


Design of Tee-beams and Hollow-tile Floors. 
By DEREK A. CRESWELL, A.M.1.Struct.F. 


[HE problem analysed by Mr. H. J. Hopkins, D.F.C., in the October. 1954, number 
of this journal has been examined, and in the following is a design chart (Fig. 2 
the use of which eliminates all but simple mathematics. 

The unknown or variable factors in the design of a tee beam ar } 
breadth of flange used or required ; d,, the thicknes 


b 


the 
sof the flange d, the effective 


MEUTRAL 


A, 


Fig. 1. 


depth. Fig. 1 shows a tee beam with the usual stres 


‘-Variation diagram Lhe 
tensile stress in the steel is 


(I 
cm 
n 


where c is the maximum stress in the concrete, m is the 


modular rativ 
roportion of effective depth in compression 
proj I I 


T, the total tensile force 


. nd i 
( . the total compressive force hd . ZI ( ) 
nd 


As the small amount of concrete in compression in the rib abo 
axis 1s generally ignored, the distance from the 
gravity of the COMpre ssive stress in the flange Is 
snd d 
4 2nd d 


The total moment of resistance, that is the moment of total compre 
about the centre of the steel, is 


the neutral 
neutral axis to the centre of 


— 


(nd 


nd )) 3nd i, 
3(ond —d 


By writing , equation 
cm 


om 
bomk 


cm 


~v 
% 
n 
(I 
— 4 om 2 
n 
M d. +(d i 5 
I 
M t + cM jf K 
2 Kom 
2 
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— NOTATION USED 


BENDING MOMENT ON SECTION 
FLANGE WIDTH 

FLANGE THICKNESS 

= EFFECTIVE OEPTH 

= MAK CONCRETE STRESS 

= MAK STEEL STRESS 


z 


you 
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— TEE-BEAMS AND HOLLOW-TILE FLOORS 


i 


[he chart (fig. 2) is based on this equation and reiates the unknown factors 


previously mentioned in such a way that if two are known the other may be found 


Application to Hollow-Tile Floors. 


For any given span 1 load M is known, / is determined by the width of 
the rib and tile. and depends on the typ of floor and til Lhe ettective lepth d 


is unknown and be found by the method used in the following exampk 


Consider ; " vith a span of 15 ft. and the weight of the superimposed 
load and _ finisl ‘5 Ib. per square foot; ¢ 18,000 Ib. per square inch 
‘ 750 Ib. inc] nd m If the width of 


the width of is assumed to be 


From fig. 2, therefore d 


64 in. thick shoul 


Application to Main Tee Beams. 


As the thickness of the flange de pe nds upon the thickness of the slab it is 
usually known. The bending moment can be determined if the weight of the 
beam is assumed Ihe variables or unknowns are the width 4 of the flange and 
the effective depth d. If d is as small as possible, then the full allowable width 
of flange must be used, and Fig. 2 can be used to find d as in the previous example 
If d is unrestricted, and a reasonable depth is assumed, based on a depth-span 
ratio, then Fig. 2 may be used to determine the width of the flange of the beam 

EXAMPLI Consider the floor in the previous example to be supported on 
beams spanning 30 ft Since the depth is not controlled the beam will be assumed 
to have an effective depth of 30 in. and a width of rib of 12 in. The bending 


moment will be 4,190,000 1n Ib As the thickness of the flange d, is 65 1n., 
d 
K From Fig. 2, with K and c =75 
d. 5 
and / 44 In 


6-5- 


) 


Ihe hollow-tile floor must therefore be solid for 22 in 
centre-line of the beam 


on each side of the 


It is doubtful if an accurate analysis of the lever arm is warranted exce pt in 


very large beams [he error in assuming that the lever arm a d result 


in slightly more steel being used It is rarely possible to use the theoretical area 
of reinforcement required, and, if the nearest area below that calculated 1 
any etror is probably cancelled 


used 


ipril, 1955. 
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THE DESIGN OF SILOS 


CONCRETE) 


The Design of Silos. 


ALLOWANCES FOR INCREASES IN PRESSURE 


A meETHOD of determining the horizontal 
pressure on the walls of was pre 
sented by M. Marcel Keimbert to a 
held in Paris in the year 1943, 
of the Institut Technique du Batiment et 
des Ira During 1954 it was 
possible to determine experimentally the 
pressures on the walls of 
It is beheved that M. Keimbert’s method 
is not well known in this country and an 
outline of it is therefore the 
following 


silos 
meeting 
vaux Publics 


full-size silo 


given in 


Calculation of Pressures. 


Notation 
of the 
internal 
angle of friction 
sides of the silo ; 
silo ( 


volume 
angle of 


weight per unit 
material; ¢, 
friction of the material ¢d', 
of the material on the 
S, area, on plan, of the 
perimeter of the walls 


contained 


& 
hydraulic radius ) 


depth of 


material at the section being considered ; 
fe, lateral pressure at a depth ; q 

average vertical pressure at a depth 

R, radius of a circular silo or the radius 
of the inscribed circle of a silo in the shape 
of a regular polygon; A, a constant de- 
pending on the shape of the silo and the 
properties of the contained material 

lf A R tan ¢d, then 


n 

tan tan?* - 
Ihe pressure at depth 


Ps aap (4 


the maximum pressure is 


ov 


and 


Pmaz tan ¢! 


Ihe vertical pressure on the base is 


For rectangular silos with sides a and 
b, when a is less than b the pressure on the 
shorter sides may be assumed to be that 
on a square silo with sides of a length a 
and the pressure on the longer 
walls may be assumed to be that on a 


square silo with walls equal in length to 


aveTage 


DURING EMPTYING. 


M. Reimbert states also that 


b 
for silos with comparatively rough walls, 
for example reinforced walls, 
the lateral pressures should be computed 
for the least values of 6, 4, and 4', and the 
vertical pressures for the least values 
46 and 4 but the values of 
For silos with smooth walls (for example 


stee] 


concrete 


vreatest 


the lateral and horizontal pressures 
should be calculated for the 
values of 6 and @ and the 
of 


greatest 


least value 


Tests. 


It is well 
increases in the 


known that considerable 
lateral pressure occur 
during the emptying of a silo and it has 
been suggested at various times that the 
stati pressures calculated by methods 
that given in the foregoing, or 
by those due to Janssen or Airy, should 
be increased by varying amounts lo 
determine the actual pressures which 
occurred in silos both during emptying 
and while being filled, experiments have 
been carried out by M. Reimbert on full- 
size silos rhe results of the tests were 
reported in the November, 1954 
of the French journal Travaux 
which the following is abstracted 
[fests primarily to determine the 
dynamic increase in pressure on emptying 
a silo were carried out on steel silos 
13 ft. 6 in. square by 33 ft. high and with 
a capacity of 147 tons. The pressures 
before and during emptying were de- 
termined by measuring the strains in the 
walls at various depths with electri 
strain-gauges Ihe ratios of the pres 
sures while the grain was static compared 
with those as emptying took place are 
shown in Fig. 1 for two of the tests It 
is believed that the differences between 
the ratios may be explained by difterent 
speeds of filling or emptying, and it may 
therefore bx that it is not 
possible to calculate the 
pressure with great precision 
A suggested method of reducing 
increase in pressure is the use of a tube 
with holes in its walls, as shown in Fig. 3 


with the lower end of the tube over the 


such as 


number 
from 


concluded 
increase in 


this 
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MEMBRANE CURING % 
for all concrete construction = 


Sq. yds - 4 


Apron and Link Road 


~ 


Photograph by courtesy of Air Ministry. Contractors: Messrs. jJohr 
& Son, itd 


Over 18,000,000 sq. yds. of concrete cured in this country with ‘* Ritecure."’ The proved economical 
efficiency of ** Ritecure,’’ ease of application, drastic reduction of labour costs, and the assurance 
of complete curing under any climatic condition, make this material the supreme answer to all concrete 
curing requirements. ‘* Ritecure '’ is backed by 32 years of practical experience in the field of civil 
engineering and public works construction. For full details, test reports, and technical advice, etc., 
write to 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 6.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20600 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


STRONGER AND BETTER CONCRETE 
with the NEW 


Winget 


‘VIBROCON’ 
VIBRATING SPADE 


13,000 Full Impulses per minute from 


On jobs demanding vibration methods the higher frequen- 
cies of Winget * Vibrocon’ Vibrating Spades give switter 
compaction to maximum density. The workability of harsh 
mixes is increased and thorough consolidation can be achieved 
in 30 seconds. Use Model 70 (2}” dia.) for mass concrete 
and Model 55 (2}” dia.) for closer reinforcement or smaller 
Greater strength. Greater sections. There are no gears or belts and operation 
density and homogeneity. is extremely simple. Choice of three drives—Petrol, 
Less shrinkage. Greater Electric or Pneumatic. 
resistance to frost. Better 
bond between concrete 
and reinforcement. Better 
bond at construction 
joints. 


CONTRACTORS PLANT SPECIALISTS 


WINCET LTO ROCHESTER 
KENT ENCLANO 


Tet Serood limes) Telegrams Wingeram Rocko 
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THE DESIGN OF SILOS. 
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Dynanu Tre Rat Dy am| Pressure 
talic Pressure 10 Stats ressvure 


FIRST TEST SECOND TEST 


Fig. 1. Increases of Pressure during Emptying of Silo. 


ZPILUING. 


TT 


345° 

PRESSURES ON WALL 
VERTICAL GAUGE HOAILONTAL GAUGE 


Fig. 2. Pressures measured during Emptying and Filling a Silo fitted 
with a Tube. 
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THE DESIGN OF SILOS. 


Fig. 3. Pierced Tube to Prevent 
Increase of Pressure during Emptying. 


ilo is full the 
s, which is a function 


outlet When the 
exerted on the wall 
of the mean hydraulic radiu is very 
much greater than that of the 
inside the tube of which the 
draulic radius is relatively small 
fore when the is opened the grain 
within the tube moves while the grain in 
the silo remains immobile As the 
in the tube falls some of the 
side the tube will penetrate the holes and 
fall inside the tube but the 
will not move. In this way the grain moves 


pressure 


grain 
mean hy 
there 
outlet 


grain 
grain out 


mass of grain 


in a smooth continuous manner and dy 
namic forces do not occur 
lests have also been carried out on a 
sheet-steel silo in which was fixed a tube 
such as that described This silo is 
71 ft. 6 in. high and octagonal on plan 
with walls 6 ft. 6 an. long The strain in 
the walls due to pressure of the grain was 
measured by electric strain-gauges at 
depths from the top of 13 ft., 32 ft. 6 in., 
and 65 ft At the depth of 65 ft. two 
vauges were placed, one horizontally and 
one vertically, so that the strains recorded 
by one gauge could be compared with 
recorded by the other In Fig. 2 
are shown the pressures at a depth of 
65 ft. due to filling and emptying the 
silo, and in Fig. 4 are shown the measured 
pressures at all depths when the 
full, compared with those computed by 
M Reimbert's method In addition, 
Fig. 4 also shows the curve of pre 
calculated by Janssen’s method This 


those 


silo 1s 


sures 


REIMBERT 


JANSSEN 


MEASURED 
PRESSURES 


PRESSURE ON WALL FT 
Fig. 4. 


Comparison of Computed and 
Measured Pressures. 

added to the original 
method 1s 
direct 
methods is thus 
that there 


curve has been 
graph as Jannsen 
used in thi 
parison of the 

Fig. 2 shows 
increase in pressure during emptying the 
silo It may be concluded, therefore 
that where a silo is equipped with a tube 
as described the pressures may safely be 
assumed to be those computed by M 
Reimbert’s method, but that where a 
silo is not so equipped the calculated 
pressures should be increased to allow 
for the dynamic increases in pressures 
due to the emptyi the silo I he 
amount by which ee: yressure is increased 
should be determine tests such as 
those described | 


frequently 
country, and a com- 
shown 


is no material 
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MOULDS 


for Overseas Drainage 
and Irrigation Schemes 
Consult... 


EXPERTS IN THE DESIGN AND PRODUCTION OF 
SPECIALISED MOULDS FOR PRECAST CONCRETE 


illustration of a 6-ft. by 36-in. O.G. side-filling 
pipe mould, one of many designed and supplied 
by us to Messrs. John Howard & Co., Ltd., for an 
overseas contract. 


Moulds of all types and large formworks of a specialised nature are within our scope. Care in design 
ensures a minimum of labour, with a maximum of castings and accurate working under site conditions. 


USE OUR SERVICE NOW 
STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone: Rodney 598! 
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THS 


FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
@ Concrete Floor and Roof Construction for large @ 


and small spans. 


Smith's Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 
economy 


Showing Two-Way Reinforcement 
and Hollow Concrete Blocks laid 


on Trianco Telescopic Centers. 
IMustrating the continuous Soffit 


with natural Key to which plaster 
readily adheres without hacking or 
other preparation to form finished 


ceiling. 


Midland Associated Company & 
Licensees 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED 
St. Peter’s Road 
NETHERTON, Nr. OUDLEY 
WORCS. 
"PHONE : DUDLEY 4315 


IMBER COURT + EAST MOLESEY - SURREY 
EMBerbrook 3300 (4 lines) 
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Ce RECONSTRUCTION OF PARKESTON QUAY 


Reconstruction of Parkeston Quay, Harwich. 


By D. PEARSON. 


on quay 
lran 


Commission, was constructed be waterfront, wl 


tween 1581 and 1554 It is 1800 ft. long was supported 


by 100 ft. wide, is equipped with 30-cwt with a 
es and one 30-tons’ crane, two row { 
rail acce to the quaysicde diameter at 
on provided berths for frequent and timber 
a repair berth and ingle row 
nd, and a cargo berth with concret 
cent to the 3 on crane at the west of screw pale 
In 1949 ole mber and tron at the east «1 
piling the substructur 
could no long conomically main required re] 
tained ce ‘ for the renewal of the lhe new 
superstructure was let to Messrs. W. & ¢ the supers 
lrench, Ltd., and work commenced early ‘ 
completed late in 1954 
{ 300,000 lhe work wa in 
upervised under the dire I he ! 
| Can pbell M.1.C.] locomotive and vid 
il Engineet caster! rating K.A4 limb 
Vay water had been 
miginal quay had a timber deck gribble worm arn 
carnied on timber bearers and piles at the the rear were repal 


[He eastern section of Parkest , rear and on steel and wrought- Joists : 
‘ lhe front sill 
wre tal | ‘ a 
from the tt ti i= 
il number poate 
ud been damaged 
fair hit na 
Va ntiined to 
fender and 
{ te i i? 
ke 
ateria ere used 
ri Diese intiny 
ed tered ind 
at 
) the 
dt ! a 
| 
ra | 
Fig. 1..-The New Front. 
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D. PEARSON. 


tops down to sound timber about 1 ft 
below mud level and 
creosoted sound timber 
in a very bad 
steel box pile 


retopping 
Forty pile 


with 


were 


tate and were replaced by 
the exposed tops being 
encased in precast concrete pipes as pro 


tection against corrosion (fig 
to the exposed position, the deck 
these piles constructed across 
entire width in reinforced concrete 
Concrete tops big cast on to 
where required, above low 
and a t:1 mixture of sand and 
sulphate-resisting cement was pumped in 
under pressure 
nder-water 


Owing 
above 
was its 
were 
the cylinder 
water 


to fill cracks and cavities 
damage was made good by 
building up with rich concrete contained 
in sandbags and placed by a diver lhe 
plain concrete wall above the cylinders 
grouted cracked, and 
extensive longitudinal cracks had occurred 
it was strapped old rail 
concrete Ihe two blue 
(shown hatched in fig. 3 


was where where 


with encased 


brick 


were in 


in walls 


good 
condition 

Keinforced concrete buttresses 
at 11-ft. centres replaced the 
of screw-piles which were 
explosive (12 to 1 lb. per pile) cut 
ting under water These buttresses 
secured to the existing front wall with shear 
bars (Fig. 5) and braced laterally 
with reinforced concrete walings precast 
the site. Every alternate 


hig 4) 
front 
remove d 


by 
O7 


are 
are 
on 


buttress 


ingiTu 


CONC@ETE SUPERST@UCTURE PRECAST 


-- 


CV 


Fig. 3. 


Fig. 2..-Concrete Pipes Encasing 


Steel Piles. 
carries a fender Difficulty 
tered in providing a temporary fixing for 
the precast walings and shuttering of the 
owing to the strong current 
river Stour and the 12-ft. tidal 
but the scaffolding hung from and 

against the front wall (Fig 
proved satisfactory All the cement used 
for parts to sea 
sulphate-resisting the 
ordinary Portland cement 
Ihe new sill beam of precast concrete 
is carried on the buttresses and 
anchored with tie-bars into the concrete 
deck Behind the sill for a width of 
21 ft. the deck is formed with precast 
slabs (hig I he of 


was encoun- 


buttresses 
in the 
range 

braced 6) 


exposed water was 


remainder 


new 


reinforcement 


/ 


CONCRETE SUPERSTRUCTURE 


CRANE TRACK 


Cross Section of New Front. 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Lid 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. sTERNSON NO. 300 is a water repellent. it 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 49320 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20390 
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STEEL 
TRENCH 
SHEETIN 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to: 


DORMAN LONG - (Steel) LTD., SHEET DEPT. 
AYRTON WORKS, ee SBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, 8.W.1 


SIEVE 


ANALYSIS 
CONCRETE 


AGGREGATES 


We specialise in the supply of single sieves and nests of sieves to B.S.410 
for hand or machine sieving of concr ete aggr oe test sieve vibrators, 
and cement testing gauze which will meet all the requirements of the 
Contractor and Builder for proportioning aggr cane and testing cement. 
Send for full details. 


ENDECOTTS (FILTERS) LTD. 


251 KINGSTON ROAD LONDON, S.W.19 
Telephone: LiBerty 8/2/-2. Telegrams : Endfilt, Wimble, London 
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RECONSTRUCTION OF PARKESTON QUAY. 


NEERING —— 


EXISTING MASS CONCRETE WALL 


r 
CONCRETE 
BUTTRESS 
7 


RC WALING 


— 


TIMBER FENDER GUIDE J | | 


GREENHEART FENDER 


= 


Fig. 4.-Sectional Plan at a Buttress. 


At the east end a new dolphin wa 


onsisting of nine steel bos 
capped with a concret: lab Lhe fender 


[he remaining 
on consists of are fastened directly to the dolphin 


in Fig. & piles acting as shock 
face of the quay 1s protes 


each, 1s of re structed « 
vered joist 0 
40 ft. of the concrete ct 
in. thick a 


absorbers 


a filler-joist deck 
which how the reinforcement and I he 
thod of supporting the channel-shaped sprung fenders at 22-ft. interval 
in. by in. joust fenders are of three typ / 
(,reenheart timber ha 


‘ 
mber centre I he 7-1 
ered from b) and 
of new used to re 
it the work and the face is prote: 
rubbing 


2-It. g-In. centre were 
deck and only ist the borin 
ised through: 
After the centres were removed the under- a wrought-iron 
side of the joists were covered with gunite types of fender are 
I 5 ft. above quay lev 


1 in. thick 


Fig. 6.—-Suspended Scaffolding. 


Fig. 5.—Reinforcement for Buttress. 
i 


J 
the 
db 
he 
avainst wear b 
trip All three 
t. long and pre ject 
el ly a) and 


PEARSON. 


Fig. 7.-Precast Deck Slabs. 


Fig. 8.In-situ Deck. 


(b) 
Fig. 9.—Details of Fenders. 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONGRETE PILES 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantie 0035-6 
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WIREWELD SAVES CEMENT! 
The use of WIREWELD re- 
inforcement obviates the need for 
extremely thick slabs of concrete. 


Reinforced concrete slabs only 3 in 


AND CONSTRUCTIONAL ENGINEERING 1 


WIREWELD SAVES MONEY! 
WIREWELD reinforcement, easy 
to handle and quick to lay, makes 


possible considerable economies 


WIREWELD FOR STRENGTH! 
WIREWELD reinforcement is 


high tensile 


factured from Cold Drawn ste¢ 


steel fabric, manu 


in road construction costs; and wire, electrically welded at al) 
thick have stood up satisfactorily because of the long life of con- intersections, to B.S. 1221, Part A 
for § years to heavy road traffic,but crete roads reinforced with Made in square mesh and ob! 
no unreinforced slabs less than7in. | WIREWELD, maintenance costs mesh, it gives maximum strength 


thick proved satisfactory. 


are reduced to the minimum. 


with the mini 


A PRODUCT OF TWISTEEL REINFORCEMENT LTD. 


mum of metal 


LONDON: 43 Urrex GROSVENOR STREET, (GROSVENOR 1216) BIRMINGHAM: ALMA STREET, 40 smrrewick 199) ) 


MANCHESTER: 7 OxPORD ROAD, MANCHESTER | (AkDWICK 1691) GLASGOW: 19 sT. VINCENT PLACE, GLASGOW ITy 6594 
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b) are supported by timber blocks resting 
on fender guide attached to the walings 
while ype ipported by timber 
prings which 
| beam and 
with three 
spring unit 
Each unit consist 
diameter with 
separators threaded © 
bolt which, with a 
steel, anchors the 
b) has three 
single piece 
ft. 6 in \ 
through whucl teel rod 
clipped into bracke fender 
[hese spring 
pression N 
and the fender 
one at sill level : 
waling ype 
a solid cylinder 
by 4 1n. thick 
are bolted t F 
at the top ar 1 to ailing 
lower cross-head at the bo 
s-head bolted to the 
angle bracket pre 
as any tendency for t 
resisted by dire 
hese 
trained by the 1 
the bonded rubl 
angles to the 
when the cro 
capaciti 
168 tons-in 


RECONSTRUCTION OF PARKESTON OUAY., 


spring typ 


throughout the mtract no 
were operated 
[he writer, who was resident en 
ite, thanks Mr. J. I. Campbell for 
m to publish this article 


IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY DEPARTMENT OF 
CIVIL, ENGINEERING 


Bursaries in Concrete Technology 


FABRIC 


4 


FOR ROAD 
REINFORCEMENT 


— 


CHESTERFIELO @ VvORKSOP 


BAKEWELL 
NOT TINCHAM 
L GRANTHAM | 
BELPER 
| BURTON 
GéBOROUGH 


OEKBY 
ON TRENT 


Trent Gravels 


10,000 tons per week 
Washed & Crushed |} In. to 4 In. 


We are the leading suppliers of high-class concrete 

regetes in the sree shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices 


TRENT GRAVELS LTD 


ATTENBOROUGH 
Telephone: Beeston 54255 
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MISCELLANEOUS. 


PATENT. 


Shutters for Curved Surfaces. 
\ DISMOUNTABLE mould for casting con 


crete curved irfaces comprise panel 


each consisting of a 
metal sheet (1, Fy 
parallel V-section stiffener portion 
12) of the sheet (1 
ends of the stiffeners so that the edge 


flexible rectangular 


I reinforced by 
extending bevond the 


portions of adjacent panels abut and over 
le the tem aa, Fig 5) of curved 


vhilst the ends of the 


upporting ribs 
tiffeners rest on the 


7 9 
& 


CLL 


cross-bars (9g) of the mbs The ribs are 
wired to 
Fig. § 
for this purpose, the ends of the stiffeners 
also being provided with holes for wiring 
the panels together and to the rib lhe 
tiffener along the two op 


po ite edges ol ear h 


upporting caftolding holes 


in the cross-bars being provided 


extending 

panel are distorted 

that ad 
jacent panels do not override each other 

. No. 638,281. Sir Robert McAlpine & Sons 
Ltd., and A. Griffin. March 21, 1951 


Publication of patent 
the Patent Office is in ar 


Fig. 1) to form abutments so 


pe ifications by 
re to the 


il clue 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word >: minimum, 


7s. Od. Situations Vacant, 4d. a word 
minimum, 10 Other miscellaneous adver 
tisements, 4d. a word 10S. minimum 


Displayed advertisements, 30s. per column 
inch. Box number 1s. extra The engage 
ment of persons answering these advertise 
ments is subject to the Notification of 
Vacancies Order, 1952 


Advertisements must reach this office by 
the 23rd of the month preceding rublication. 
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SITUATIONS VACANT. 
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| STRUCTURAL 
| ENGINEERING 
| ASSISTANTS 


required by 


THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


at Risley, near Warrington, and 
Dounreay, Caithness, Scotland 


Applicants must be competent detailers of steel 
work and or reinforced concrete, and should hold | 
an Ordinary Nationa! Certificate in engineering 
Salary range £455 (ac age 2!) to £715. Successful 
candidates will be required to join the Authority's 
contributory pension scheme. Assisted Travel 

| scheme in operation at Risley, and training con 
cessions, with opportunities for site experience 
f desired Unusual work, with long-term possi 
| bilitres and good prospects 


Applications to THE UNITED KING- 
DOM ATOMIC ENERGY AUTHORITY, 
Industrial Group Headquarters, Risley, 
Warrington, quoting 883. 
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-LANEOUS ADVERTISEMENTS. 
Continued from page 178 INTERMEDIATE DRAUGHTSMEN 
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“CONCRETE SERIES” 


BOOKS ON CONCRETE 


These well-known books deal with 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. For a 
complete catalogue giving prices in 
sterling and dollars, send a postcard 
to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1! 
England 
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| Besides setting new high 
* standards in tensile and 
* bond strength, the 
¥ TENTOR BAR possesses 
two other advantages 
that are of outstanding 
importance to all 
structural engineers 
engaged on reinforced 


YOUR JOB COSTS LESS 
AND ALWAYS PROCEEDS 
TO PROGRAMME 
WHEN YOU SPECIFY 

TENTOR BARS 


TENTOR BAR 


Company Limited 
43, Upper Grosvenor St., London, W.1 
Telephone : GROsvenor #101 


McCall & Co. (Sheffield) Led., Templeborough, Sheffield. 


Complete technical information 

Tentor is manufactured by is freely available and will 

Guest Keen & Nettlefoids (South Wales) Ltd., Cardiff. gladly be sent on request. 
The United Stee! Companies Led., Sheffield. 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


DESIGN OFFICES 


specialising in Reinforced Concrete work are 
2 ~~ strategically placed throughout the whole of 
the Britisn Isles 


APRIL, 1955. 


STAFFORD 
Head Office 
Tel: 444 


53 Grosvenor Street, WJ 
Tel: Grosvenor 8371 


BRISTOL 
10 Orchard St., 1 


GLASGOW 
25 Newton Place % 
Charing Cross, C.3 
Tel: Douglas 5906 


NEWCASTLE 
107 New Bridge St., 2 
Tel : 28136 


LIVERPOOL 

Hepworth Chambers ‘ DUBLIN 
Church Street > 52 Fitzwilliam Sq. 
Tel: Royal 5375 2 Tel : 62039 


Specialists in 
Reinforced Concrete 
Design 
and Suppliers of 
Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Clasgow, Dublin, Belfast 


M-W.723 


Published by Concagre PusLications Lrp., 14 Dartmouth Street, London, 8.W.1. Telephone: Whitehall 4581 
Printed by Burien & Tannen Lrv., The Selwood Printing Works, Frome and London 
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